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m the woods, the sides of which had badly slumped The dumps 
were partially overgrown Several typical nodules of the wavellite 
ore were found m the pit, while the dumps afforded several boulders 
of hmomte which contained wavellite, strengite, barrandite, van- 
scite, beraumte, and cacoxenite No manganese minerals were 
seen * 

Wavellite — The wavellite ore is typically grayish-white and mas- 
sive* nodular or botryoidal Small areas of colorless radiating 
crystals sometimes occur in the massive material Radiations of 
crystals were found also in cavities and fractures in the boulders of 
hmomte, associated with the other phosphates One specimen 
showed acicular crystals implanted upon the drusy surface of 
vanscite globules Crystals of wavellite from this mine were de- 
scribed by Ungemach 7 in 1912, who gave the locality as Cly, York 
County, which was the site of the phosphorus factory 
The wavellite crystals showed the following indices of refraction 
for Hg yellow light 

Optically +, a - 1 525, 0 - 1 M5, y - 1 552, y —a - 0027 

Beraumte . — The “ beraumte ” occurs as brownish red, translucent, 
resinous, indistinct crystals in radiating aggregates They are 
almost invariably associated with cacoxenite (the later mineral) in 
fractures in massive hmomte 

The Moore's Mill mineral differs greatly in optical properties 
from eleononte, as may be seen by comparison with the data given 
by Larsen 8 for beraumte (eleononte) from Giessen, Germany 


Optically 

Moored Mill 

Giessen 

+ 

a 

1 607 

1 775 

a 

>1 74 

1 786 

y 

<1 78 

l 815 

y — * 

Pleochroism X 

Aniline yellow 

0 040 

Pale flesh color to colorless 

Y 

Maixe yellow 

H it ii ii ii 

Z 

Orange 

Carnelian red to vmaceous 

2V 

Large 

Medium large 

Y o-l5 f 

Extinction 

Wavy, straight? 


Cacoxenite — The cacoxenite occurs as radiations of acicular 
crystals Individual crystals are orange yellow, but the complete 
radiating aggregates are dark brown, as the ends of the crystals 
are then chiefly visible. Some translucent dark red globules on 
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one specimen showed the same optical properties, and arc perhaps 
also eacoxcnite The cacoxenite is almost invariably associated 
with the “beraumte,” in fractures in massive limomtc 
The cacoxemtc showed the following optical properties 

Optically 4*» w ■ l 480 — 1 485, very pain yellow 
« - 1 03*5, palo yellow 

The ends of the needles show somewhat higher indices 
Vanseite — A single boulder of limomtc was found containing 
cavities lined with colorless vanseite * The vanReite is water- 
clear, and forms mammillary aggregates, with a fibrous structure 
Fach spherule shows a faceted surface A few cavities showed 
druses of minute prismatic crystals, measuring up to 05 X 0 1 mm 
The optical properties are compared below with vanseite 


Moore’s Mill 

Optically 

a 

1 575 

0 

1 505 

7 

1 610 

7 —a 
0 035 

Lurm, Utah w (“Lueimta’ 

’) — 

l rau 

1 585 

1 592 

0 029 

Htnogifl 10 (“Pegumte”) 


1 562 

1 583 

1 587 

0 025 

Slnegi* (" Pognmtt”) 

— 

1 570 


1 505 

0 025 


The vanseite shows straight extinction, and positive elongation 
Adopting Schuller's < rystallographic onentation (see below), the 
optical onentation is X « 6, Y « a, Z ** c 
Two tiny crystals were measured on the goniometer The habit 
is prismatic (Figure 2\ and the forms present were a (100), c (001), 
d (120), and p (111), all smooth and bright 


a b o- 08729 1 0 078$, p. - 1 1225 (“ Lucmite’', flclmller)» 


Letter 

Form 

Measured 

9 P 

Calculated 
<p P 

P 

an) 

0 / 1 

48 51 ± 12 

9 * f 

50 15 ± 16 

□ / 

48 53 

0 / 

56 W> 

d 

(120) 

10 12 ± 5 

90 00 

29 48 

90 00 


A good prismatic cleavage was noted 

Barrandite and Strengxte — Several specimens show many spher- 
ules with a somewhat greasy luster, and radiating fibrous structure 
Their color is grayish white or yellowish Not infrequently there 


• At the meeting of the Mineralogical Society of America In Decembor, 1923, 
Laraen and Schaller atated that pegawto, vanseite (excepting from Lupin, Utah), 
and lucimte were identical, but that the “varocite” from Lucin, Utah, waa 
different The latter they have named metavarisute Am Mm 9 69, 1924 

»• Larson, U S Geo] Surv Bull 679, 118 and 102, 1921 
“US Geol Surv Bull 610 59, 1916 
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is also a concentric structure, with colorless and white bands They 
are found to occui with “bcraumte” and cacoxemte in fractures in 
hmomte 

As may be seen below, they are optically identical with barran- 
dite or strengite Sometimes both may be present in a single 
spherule. 




Locality Mineral Compnnition Lion- a y y — a 

Ration 

Moore's Mill Varwrito AI£)* P/>» 411*0 4* 1 575 1 510 0 036 

" “ Barmndite (Fc, AljjO, PA 4H,0 + 1 660 1 675 0 025 

Cerhovic 14 “ + 1 650 1 680 0 030 

Moore's Mill Strengite Fe,0 3 P-O t 4H,0 + 1 607 1 745 0 038 

Gighhcii” " 44 + l 708 1 745 0 037 

Strengites from other localities usually contain manganese, are 
colored, and pleochroic That strengite and vanscite are lsomor- 
phouB may be Seen in comparing their axial ratios 

Variacitc 1 * ( 4, Lucimtc”) a b r - 0 8720 1 0 9788 

Strengite 14 a b c *■ 0 8653 1 0 9776 

From the optical properties of the spherules, it would seem that 
they forria mixed crystals, and that bar rand ite is an intermediate 
compound 


<■ Larsen, U 8 Uool Survrv Bull 679 138,1921 
“Schiller, U 8 Geol 8urv Bull 610 50, 1916 
l4 8teinmetx and Laubmann, Zeit Krynt 65 545,1920 
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OlobonU — Globosite w as descnbed by Breithaupt 11 from the 
Arme Hilfe mine near Hirechberg, where it ooeured as wax-yellow 
to yellowish-gray globular concretions; streak white, luster greasy 
to adamantine, H — 5 — 5.5; specific gravity 2 825. An analysis 
showed it to be essentially a hydrous ferrio phosphate, the percent- 
ages of FeiOi and H t O are close to strengite, but the P>0 ( is low 
No reliance can be placed in the analysis. The specific gravity 
approaches that of strengite, while the greasy or adamantine luster 
would indicate a mineral of fairly high indices of refraction. It 
has not been possible to secure a specimen from the type locality 
for the determination of the optical properties It is probably 
identical with strengite 

3. Optical Properties of Barhanditb from Bohemia. 

The specimen of barrandite from Cerhovio, Bohemia, in the 
William 8 Faux Collections, shows a number of spheroids with a 
radiating fibrous structure The color of the spheroids is a dirty 
white to reddish, due to staining by bmomte A cross section of a 
spheroid shows the fibers to be clear and colorless at the outer 
margin, and also at the core of the spheroids; between the core and 
margin the fibers are white, with a somewhat pearly luster on the 
cleavage 

The spheroids occur on a fine-grained sandstone composed of 
reddish stained to colorless quarts, with grains of an unidentified 
green mineral 

The white fibers show straight extinction, with positive elonga- 
tion. The indices of refraction are. 

a-lOSO, y - 1 680, y — a - 0030, all db 005 

4 Jabositx from Midvale, Virginia. 

On a visit to the dufrenite and strengite locality, one mile south- 
east of Midvale, Virginia, m 1919, some minute brownish-red 
crystals of jarosite were obtained. The looality was described in 
the American Mineralogist, V, 197, 1930 

The specimens consist of a breccia ted ferruginous sandstone, with 
veins of dufrenite. Small cavities m the dufrenite were lined with 
a greenish mineral, perhaps caeoxenite, some faintly violet-tinted 
crystals which may be strengite, and minute (0 5 mm ) brownish- 

“ Berg- und httttesmannisehe Zeitvmg, 24: 321, 1806 
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red trigonal crystals of jarosite Another specimen showed these 
crystals upon radiating goethite m a cavity of the ore. 

The jarosite crystals are translucent, but quite brittle* They 
are combinations of c (0001), r (loll), and a (022l). The forms 
c and r are sometimes equally developed; a is narrow. There is a 
good cleavage parallel to c (0001) with a somewhat pearly luster. 
The other faces show a resinous luster. A number of crystals were 
measured The average of 9 measurements of c : r (0001 • lOll) 
was 53° 12', limits 51° 14' to 54° 41'; the angle of r .r is then 
87° 48', and the axial ratio c a « 1 158. 

There is great uncertainty in the axial ratio of jarosite. The 
data given in Dana's System of Mineralogy* c a «■ 1 249 
(c r » 55° 16', r r » 90° 45') represent the values given by 
Koemg u for a single measured crystal from Chaffee Co, Colo 
Cesdro, 17 obtained for jarosite from South Dakota c : a m 1.169, 
while SchaHer 11 obtained c r » 53° 19' (c . a m 1 163) for crystals 
from Bisbee, Arizona The latter is the 
mean between the ratios of Ces&ro and the 
writer 

Basal sections of the mineral show a good 
uniaxial figure, optically negative The 
indices of refraction are 

• - 1 700, nearly colorless 

* ■■ > 1 78, pale yellow 

Upon fusion with sodium carbonate and 
charcoal, a mass was obtained which stained 
a silver com 

A few specimens were found of an altered 
dufremte containing cavities with small 
brownish red prismatic crystals Crystallo- 
graphic measurement indicated them to be 
•trengite. Upon breaking the crystals for 
optical examination, it was Been that the 
red color was a thin coating on the surface, 
thq interior of the crystals being colorless 
and transparent The coating is perhaps jarosite. 

The habit is shown in Figure 4. The forms present were a (100), 
c (010), d (120), and p (111) 

w Am Chem. J 2*375,1880 
Bull. Acad Sci Beige, 137, 1905 ^ 

11 U. 8 Qeol Surv Bull 610 136, 1916 
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6 Alunite, from Llallagua, Bolivia 

While at Llallagua, m 1921, the foreman of the mines presented 
the writer with a white massive mineral about 12 cm in diameter 
Subsequent examination indicated it to be alunite, K,0 3A1 iO» 
4SOi 6H a O Some of this material has been distributed under the 
name of sphaente 

The alunite is compact, white, and porcelain-like It scratches 
glass readily The specific gravity is 2 726 The mean index of 
refraction is 1 580, with low birefringence. 

The mineral is insoluble in HC1 Upon fusion with sodium 
carbonate a slag was obtamed which stained a silver coin, after 
moistening with water The fused mass was dissolved in dilute 
HC1, and the solution yielded precipitates with BaCL (indicating 
it to be a sulfate), and upon the addition of NH 4 OH (aluminium) 

No data were obtamed regarding the mode of occurrence of the 
mineral, but it probably represents an alteration of the rhyolite 
adjoining the tin veins 

6. Rhomboclase, from Csrro de Pasco, Peru 

Rhomboclase was described by Krenner 14 in 1891, from Szomol- 
nok, Hungary, where it occurs with other iron sulfates It has 
since been artificially prepared and studied by Schamer, ,# and 
Posnjak and Merwm * l 

This rare mineral occurs in abundance in the abandoned stopes 
(300 foot level) of the Esperanxa mine, at Cerro de Pasco, Peru. 
The pyntic ore body in the vicinity of this stope is in a smoldering 
condition; and the roof and floor of the stope and adjoining tunnels, 
are covered with stalactites and stalagmites of the sulfates men- 
tioned below 

The most striking minerals were the large stalactites, up to a 
meter m length, studded with crystals of chalcanthite and iron- 
copper chalcanthite These were clear blue, but the latter altered 
rapidly upon exposure to the air at the surface. The interior of 
the iron-copper chalcanthite specimens altered to a pale blue, 
while various sulfates forced thin crusts on the outer surface of the 
stalactites 

"Akad&mai firtealtt, Budapest, 11 S3, 1801 (through Mm Mag 15 429,1910) 

»Zeit Kryst 35 345, 1901, 43, 113, 1907, 56. 353, 1921 

“J Am Chem 8oc 44M933, 1922 
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The rhomboclase formed stalagmites, with a radiating bladed 
structure, on the floor of the Htope The largest specimen measured 
15 centimeters across, but this was formed of two coalescing stalag- 
mites The color of the rhomboclase was light yellow in the mass, 
but the presence of copper or iron salts m minute quantity fre- 
quently gave, locally, greenish or bluish tones. Crusts of minute 
roemente crystals sometimes occurred about the base of the rhom- 
boclase stalagmites. The rhomboclase agreed in the indices of 
refraction, and other optical properties with the data given by 
Posnjak and Merrnn 

Stalagmites of cpsomite were not of infrequent occurrence on the 
floor of the stope They were colorless and perfectly translucent, 
and measured up to 17 X 6 cm in size At the surface, however, 
they rapidly dehydrated to a chalk-hke mass, with a radiating 
fibrous structure 

Elsewhere in the Esperanza mine, efflorescences of white, acicular 
goslante frequently were found on the walls of the tunnels 


7 Pyromorphite, from Broken Hill, NSW 
A specimen from Broken Hill, NSW given to the writer for 


identification by Mr Frank J Keeley, 
proved to be pyromorphite of unusual de- 
velopment The specimen consists chiefly 
of quartz, covered with some cellular limo- 
nito On the limonite arc small (rarely more 
than 1 mm ) brilliant, doubly terminated, 
colorless to pale buff, transparent crystals of 
pyromorphite The crystals are combina- 
tions of a (lOlO), m (lOll), and r (ll5l), as 
determined by measurement on the gonio- 
meter The relative development of the 
faces is shown m Fig 5 

8 The Probable Identity of Chloro- 

TILB WITH MlXITE 

XJhlorotilo was described by Fren*el,**from 
Schneeberg, Saxony, as minute capillary 



crystals^ pale green to emerald green in the 
mass, with the composition Cu,AstOi 0H f O. 


"Mm Mitth 42 1875, Jb Min 517, 1S75 
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Optical oxammation of two specimens m the William 8 Vaux 
Collections showed the mineral to be uniaxial, +, birefringence 
high, c much greater than 1.74, u “ 1.735 ± 006; The mineral 
was but slightly pleochroic 

As these data indicated an identity with mixite, a test was made 
for bismuth. A small quantity of the mineral was heated with a 
mixture of KI and 8, before the oxidising flame of the blowpipe. 
A bright red coating was obtained at some distance from the 
assay, indicating the presence of much Bi. 

9. Thb Probable Identity or Schobfitb with 
Bbcql'erelite. 

Beoquerelite was described by Schoep,'* in 1922, from Kaaola, 
Belgian Congo, as a brownish yellow, orthorhombic mineral, with 
a resinous luster, and the formula UO, 2H.0 The pnsm sons 
angles were within 1-2° of 60°, and twins of the aragonite type 
were common The axial ratios were a . b c ~ 0 426 : 1 0 875. 

The name schoepite was given by Walker* 4 to some sulfur-yellow 
crystals, adamantine in luster, resembling the becquerelite of Schoep. 
Optical details were given, but there was apparently insufficient 
material for a chemical analysis 

Subsequently Schoep* 4 made an analysis of schoepite and found 
the composition to be identical with becquerelite. Crystals of 
becquerelite were measured, and the following axial ratios obtained 
a .b .e — 0.5722 : 1 . 0.6173. On the basis of these data, and an 
apparent difference in optical properties, it was concluded that 
schoepite and becquerelite were dimorphous forms of UOi 2H,0. 

By reorienting the two minerals, an identity can be shown. 
Adopting the schoepite orientation, the forms e (001), a (100), 
b (010, (021), (101), and (102) of becquerelite become respectively 
q (100), b (010), c (001), (205), (4.100), and (460). The axial 
ratios then become: 

• be 

Schoepite 0 426 1 * 0 876 

Becquerelite 0 432 1 0 874 


"Compt rend. 174 (19). 1240, 1922 

44 Am Mm. 8 67, 1923 

• 4 Bull Boo Beige G4oL 83 (2). 174, 1924. 
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10. An Error in the Recorded Optical Properties of 
Daviesite. 

In view of the marked tendency to perpetuate errors m text- 
books and reference works, this note is presented to call attention 
to some optical data given in Larsen’s Tables** for “ daviesite ” 
An inspection of the following table will show that the specimen he 
examined was actually caracohte. The optical properties of 
daviesite are therefore, as yet, unknown. 


Caracold©* 7 

Caracole*, Chile (A M N H ) 

Water clear, glistening crystals 
Optically — 

2y nearly 90° 
p > v (rather strong) 

a 1 743) 

0 1 764 V =fc OOfi 

y 1 764 ) 


ll Daviemtc MM 

Mina Beatrix. Sierra Gorda. Mex- 
ico (should be Cmle) (Col Roeblmg) 
Clear crystals and fibers 
Optically +, may be — 

2V nearly 90° 
p > v (rather strong) 

a 1 744) 

0 1 752 } ± 003 

y 1 760) 


»U8 Gool Surv Bull 679 66 and 230 
"lb id. 52 and 269 





TUCHSLOMOXAf : HBW OR EOTABUE 0P1CZK0 AMD TAMXMTtMB 

by T. Chalkley Palmer 

Since the publication of a paper entitled “ Delaware Valley 
Forma of Trachelomonas” (6), I have made occasional collections 
from the waters of the valley, with the hope of taking some or all 
of the species not given in my list, but published by Dr A. C 
Stokes as occurring in approximately the same territory (8, 0, 
10, 11 ) In Tinicum ditches 1 have seen isolated specimens of T. 
sphaenca Stokes, and a number of loncao classifiable as small 
forms or varieties of T. spinosa Stokes T verrucosa Stokes, 
recorded and figured in- my paper, has recurred occasionally, but 
it seems to be quite rare Others among those species I have not 
been so fortunate as to find, and no doubt T. similis, T obovala 
T /iw/omw, T ocanihophora , are all to be classed as rarities 
T cervxcula Stokes, later reduced by Lemmermann to vanetal 
status under T vohoctna , is no doubt one form referred to m my 
paper under this same species It is to be seen frequently, and I 
am not at all certain, after considerable acquaintance with it, 
that it ought not to be restored to the dignity of a separate species. 

Meantime, at least one undeaenbed form has appeared in these 
waters and elsewhere, and collections made at intervals from 
the upland waters of about twenty ponds in southeastern Pennsyl- 
vania have yielded a variety of pusshng forms needing further study, 
together with some evidently new, and a few recorded previously 
from distant regions 

Very interesting facts as to distribution emerge from a study 
of this material m connection with the abundant and important 
recent literature on Trachelomonas , cited below only in part 
Adequate treatment of this subject, however, is not at present 
possible A real delimitation of species and varieties m this genus 
awaits a detailed study, not of the loncae only, but also and especi- 
ally of the living monads Loricate characters only are known 
for many species, and in some published descriptions even these 
are not too definitely recorded Moreover, something is still to do 
in the way of a more critical investigation of the mineral constituents 
of certain loncae. But above all, the monads call for a real compara- 
tive study. Certain authors have made a beginning, but progress 

( 15 ) 
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is difficult owing to the chronic scarcity of material It must 
therefore be understood that specific distinctions at present are 
more or less tentative 1 

In general it would seem that even so-called rare species, where- 
soever first discovered, are apt to reappear at the antipodes 
An illustration of this is seen in the case of the Brandywine ponds 
near Chadd’s Ford, Pa In addition to species apparently unde- 
scnbed, though of close affinity with forms recorded from other 
regions, we get here such outlanders as the Australian T scabra 
Playfair (7), and T Schauxnslandii Lemmermann (5) known only 
hitherto from Siam Conversely, T. verrucosa Stokes (8), a rare 
species of the Delaware Valley, is now figured and described by 
Playfair among the Australian species This u cosmopolitanism 99 
of Trachelomonas is commented upon by Swirenko in his account 
of Bussian Bpecies (12) It is of course especially m evidence in 
the case of species like T . volvocina and T hisptda But in these, 
as might easily be predicted, there is manifest a tendency toward 
the formation of local races, each one of which has its own peculiari- 
ties Hence the multiplication, already referred to, of varietal 
names under these species Hence also a certain amount of con- 
fusion and doubt as to the specific validity of certain forms An 
intensive study of gatherings from local ponds reveals this tendency 
in operation on a small scale, and an exposition of thiB matter 
might no doubt be made interesting But at present I confine 
myself to the following descriptions and accompanying notes 

TtmMmdobm Btiflli *p nor Plato I. figure 1 

Iionca brown, nearly spherical, the thick wall composed of an 
inner pellicle covered with a complex network of crowded, winding 
ridges Aperture not produced, a minute tube in a slight depres- 
sion Monad with green chromatophores and red pigment spot 
Flagellum about 60 \l long Diameter of lonca 20 pu 

Fresh-water tidal ditches. Timcum, Pa September, 1923. 

Collected at Long Hook and at Lester, in both cases m association 
with 7 1 . volvocina An attentive study of a large number of loncae 


1 As s case in point, two of the species described below were at first viewed 
by me as verities of T volvocina Ehr , but on reoonaideration I believe there is 
no call for such excessive caution These loricae at apparent maturity are just 
as different from typical T volvocina as is T nyulova Stein, now accepted as a 
species, but formerly considered as a mere variety T volvocina is already 
loaded down with at least nine named varieties T kuptda (Perty) -Stein has 
that many, or more, and it would be atf easy task to increase the number 
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shows that at tunes the lacunae of the network are sealed over 
with a tenuous outer pellicle Very old specimens, of quite dark 
color, still Bhow the network on careful focusing, and optical 
sections of such loncae give pictures in marked contrast to those 
of T volvoctna at a similar stage This network branches out from 
a smooth area about the aperture This same species was also 
collected in considerable numbers in 1924 at Penn Valley, Bucks 
Co , Pa , and at Ogden, Pa It has also been detected in some 
upland ponds 

taohdOBMaM sp nov Plato I figure 2 

Lonca lucent brown, nearly spherical, surface separated into 
large irregular areas by high, straight or curved, smooth ndges 
Aperture a minute tube slightly produced Monad green, with 
red pigment spot and long flagellum Diameter of lonca 18-24 p 

Pond water Dove's Mill, Pa September, 1924 

Collected in small numbers, together with vanetics of T voU 
voc\na } in a large lily pond In October of the B&rae year it was 
taken more plentifully, but in less mature condition as to lonca, 
in a nch gathering of T wieoctna, nexiha, crebea, hisptda and other 
species, at Ogden, Pa These immature loncac, some of them 
nearly colorless and with variable surface markings, tend to raise 
the question whether we have here merely another variety or condi- 
tion of T volvoctna But in tho same gathenng, and m many others, 
one may sec loncac of the latter in a similar stage of immatunty, 
and these give no indication of a surface diversified with ndges 
as described above. The Dove's Mill gathenng showed a single 
lonca of T volvoctna var. cervicula (Stokes) Lemm , with wnnkled 
surface, but I cannot thmk this circumstance fatal to the specific 
rank of this strongly marked form 

TnfiMomonM flm BP nov Plato I, figures 3, 3a 

Lonca brownish yellow, oblate-spheroidal, wall of medium 
thickness, surface polished, beset sparsely and at random with 
very short, hollow papillae or blunt spines Aperture minute, a 
conical tube in a narrow depression Monad with green chromat- 
ophores, red pigment spot and long flagellum. Length of lonca 
8-9 (l breadth 12-15 p. 

Pond water. Chadd'B Ford, Pa. September, 1924. 

Among the known species with oblate loncae, the Javan T 
bemardx Wolosynska (13) would seem most nearly to resemble 
this. It is described as being 1(M5 p long, 15-18 p, broad, and 
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yellow-brown in color But it is without the peculiar small papillae 
In this Chadd’s Ford form, the wall is seen In optical section to be 
double, the inner, more dense layer penetrating the outer in hollow 
extensions to form tho papillae Another oblate species is the 
Australian T hsmorerma Playfair (7) This is a larger form, with 
very long, regularly arranged spines Of this there Is a var inermia 
Playfair, without spines, 18 pi long, 22 pi broad. I am unable to 
class my specimens with either of these Indeed, Playfair impbes 
that his var inermia, when seen from the top, is easily mistaken 
for T. volvocina It is therefore doubtless thick walled and so of 
another type The Belgian T. Kufferaihi Conrad (2), also oblate, 
is mych larger, with a few short spines, but with a wide, elongated 
aperture and a caudal process 

YImMoomom a» m — n> dot Plats I. flcura 4. 4a 

Lonca reddish brown, oblate-spheroidal, wall thick, surface 
dull Aperture a minute inward-pointing funnel, surrounded by 
a slightly sunken, broad, polished ring of a diameter equal one- 
third that of the lonca Monad green with red pigment spot and 
long flagellum Length of lonca 16 p, breadth 20 p 

Pond water Chadd’s Ford, Pa September, 1024. 

Collected with T fiava described above, with which it is in 
marked contrast as to all features except the polar flattening 
Both were taken in considerable numbers, but only on one occasion. 

This species separates itself from all varieties of T volvocina 
known to me by the shape of the lonca, the funnel-form aperture, 
and the relatively large polished nng T hamorenau var inermia 
Playfair, discussed above, seems close, but so far as can be Judged 
from figure and description, it is without the peculiar aperture 
and nng The Brasilian T curia daCunha (3) is only slightly 
flattened at the poles, and it is much larger (30 p long, 32 p broad). 
The figure accompanying the desenption indicates also a pro- 
jecting oollar around the aperture. 

fartiilwmn boyori cp nor FUte I, figure 5 

Lorica pellucid, yellow brows, nearly spherical, Surface covered 
with broad-baaed, hollow spines, uniformly about I p high, evenly 
spaced in diagonal lines Aperture a minute tube seated m 4 slight 
depression. Monad green, with small pigment spot. Flagellum 
about 30 p long Diameter of lorica 9-13 p. 

Pond water, Willis town, Chester Co, Pa. October, 1922. 
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First found in large numbers in & lily tank at Westtown School, 
Pa. # with other euglenoid species Here, however, all the loncae, 
as well as those of accompanying T volvoctna, ormoto, etc., were 
poorly developed, perhaps from lack of iron in the water. At the 
Willistown pond all the species showed normal development. 
Subsequently I found this species in Brandywine meadows, in a 
pond at Luna, Pa. and elsewhere, but always in small numbers 
except at Westtown and Willistown 
The Australian f volvoctna var granulosa Playfair (7) 11-12 p 
in diameter would seem to approach this, but the processes are 
not spines nor are they regularly arranged The Russian T htspxda 
var. globulans Awennzeu (1) is much larger, and again the arrange- 
ment of the spines lacks regularity In fact, 1 know of no species 
in the genus with such an array. Under low powers of the micro- 
scope the effect is like that of the “beading” of Borne diatoms, 
an effect heightened by the vitreous lustre of the lonca 

I take pleasure in dedicating this species to Charles S Boyer, 
F R M S , of Philadelphia, erudite naturalist, author of important 
works on the Diatomaceae 


TndskawM frafanu «p nov Plate I, furore e 

Lonca chocolate brown, thick walled, ovoid, postenor smaller 
end slightly flattened Surface rough with papillae and hollow, 
winding ridges, mostly without definite arrangement Aperture 
a minute short tube in a slight depression Monad green with 
red pigfnent spot Flagellum about 45 i* long. Length of lonca 
15 p, greatest breadth 12 ^ 

Pond water. Ogden, Pa June, 1923 

Collected twice in considerable numbers, at a week’B interval, 
in a small pond close to the Mason and Dixon line Following the 
happy suggestion of E Wallace Chadwick, Esq , I dedicate it to 
the ancient God of Boundanes. It differs from familiar species 
in color, shape, and surface markings It seems nearest in shape to 
T , obovata Stokes (10), which is, however, much larger and minutely 
hispid The markings in this Ogden form run the gamut from 
random ridgee to papillae, showing a tendency toward diagonal 
lineation. The older, deeply colored loncae are shaggy with high, 
oonfused ridges. The color is apparently always without the 
rusty tone of the accompanying T. volvoctna, htspida, stokesuma , 
When the preparation was ignited on the coverglaas, the loncae 
of this species, composing at least half of the mixture, became 
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opaque, but remained a chocolate brown, with scarcely a tint of 
the red developed in the others* Nevertheless, an acidified solution 
of potassium ferrocyanide yielded with them the usual blue cloud 
due to feme oxide, though less intense than that, e g., from the 
lortcae of T htspida Possibly the lonca is mineralised only in 
part with iron, the other constituent being perhaps an oxide giving 
a colorless precipitate with ferrocyanide, and so diluting the cloud 

Troeboioteoni# triqootra Ptayfttfr 

Proe Lumoc&n Soc New South Wales, 1025 

“Lonca corpore superne exacta rectaggulan latenbus rectis 
paralelhs, infeme acuminato latenbus plams rapide ad caudam 
convergentibus, eollo recto brevi, cauda brevi, membrana tenui 
scrobiculata, Lorica a vert ice tnquetra Long 40 p, lat 20 \k ” 

TrMbotomonaa triqwtra tor Joralota vm clot Plata 1. Scare 7. 

Lonca nearly colorless, thin walled, surface approximately 
smooth, adhesive, outline cuneate, the postenor pointed end slightly 
blunted, cross-section tnquetrous with angles rounded Aperture 
an open tube 6-8 p in diameter, 4 y. long, the smooth, thin edge 
not everted Green monad with red pigment spot and long flagel- 
lum* Length of lonca 32 p, greatest breadth 20 jju 

Pond water Chadd's Ford, Pa August, 1923 

I venture to class this under Playfair’s Australian species, 
believing the tnquetrous cross section to be of large importance 
It was very scarce, and all the score or so of specimens had nearly 
the same outline, the same pellucid, tenuous wall Possibly my 
specimens lacked age, and older loncae may show more color. 
At the postenor end there is some indication of a relic of a stipe 
The sticky surface often shows adhenng particles of sand, eto 

Troabolomoau praiUrts sp. dot Plato I, figuree 8. 9. 

Lorica spheroidal, thin walled, translucent, colorless to slightly 
brown-tinted, surface minutely roughened and pitted, adhesive 
Aperture a wide-open, nearly colorless tube, cylindrical or slightly 
flaring, the lip everted, often oblique, thin eaged, obscurely lace- 
rate Caudal process a nearly colorless spine, with narrow lumen 
and sparsely dotted surface, straight or slightly curved, mostly 
oblique. Monad with green chroma tophores, prominent pigment 
spot and robust flagellum Observed dimensions: lonca 28 p diam- 
eter, aperture tube 6-16 pt long, 5 ti wide, caudal spine l4*x long 

Tnrtildinw p rwHt rit tor aosa tot. dot Plato Z. Store 10 

Lonca colorless, spheroidal, surface nearly smooth, adhesive. 
Diameter of lonca 12 pu Aperture a short, wide tube, hp not 
everted Caudal process short and often blunt. 
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Pond water Chadd's Ford, Pa August, 1023 
These forms were collected on three different days from ponds 
in the Brandywine meadows This is historic ground, and I oom- 
memorate in the species name, the Battle of the Brandywine 
The lonca of the species, and even of the variety, though very 
thm-walled, withstands perfectly both drying and ignition on the 
ooverglass When all the organic matter has been burned away, 
it has merely darkened a little without much change toward red- 
brown Previous to ignition the sticky surface is apt to bear a few 
extraneous particles, aqd if these happen to be grains of sand, they 
remain attached when ignition is completed Indication of this 
is to be seen in the accompanying figures 
This remarkable form would seem to have a number of allies m 
various regions The Siamese T schauinslandit Lemm , (5) has 
remote resemblance, but a direct comparison of the single specimen 
found in the Brandywine gatherings showed it to be altogether 
another thing The Javan T affl ni8 Lemm , var planktomca 
Wolozynska, and T treutn Wolozynska (13), and the Russian 
T longicaudata Swirenko (12) belong also to the wide-apertured 
section of the genus The last named, to judge by figure and 
description nearest of all, differs notably m size, shape and structure 
of the caudal spine T treubi is given as oval m cross section, 
and T affinis is said to be a close ally of T acuminata Stem The 
Brandywine form is none of these things Lastly, the magnificent 
T. enstfer Daday (4) of Paraguay, similar in outline, has no other 
resemblances, and appears to be unique in the genus with respect 
to the structure of the aperture 

As to the variety, I give it a name, though it may be only a 
stage m the life cycle of the specieB In Plate I, fig 9, is indicated 
an occasional condition, in which the aperture tube, at first finished 
at a moderate length, has later grown considerably longer 
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Explanation of Plate I 

Figure 1 — Trachekunonaa nmnlu sp. nov 1000/1 

2 — Traohelomonaa columba sp nov 1000/1 

3 — ' Trachelomonas flava sp nov 1000/1 

3a -Trachelomonas flava Diagram of aperture 

4 —Trachelomonas depressa sp nov 1000/1 

4a -Trachelomonas depressa Diagram of aperture 
5* — Trachelomonas boyeri sp nov 2000/1, 

0 —Trachelomonas terminus sp nov 2000/1 

7 —Trachelomonas tnquetra Playfair varjaculata var nov. 1000/1 

8 —Trachelomonas praelians sp nov 1000/1 

9 —Trachelomonas praelians sp nov. 1000/1 Showing supplementary 
growth of aperture tube 

10 — Trachelomonas pnslians var nana, var nov 1000/1 

Not* —In the cases of T boyeri and T terminus it was found unpossible to 
draw useful figures on the scale of 1000/1 owing to the minuteness of the loncae 
and of all their features Studies for all these figures included observations with 
a Leiti 2 mm objective of 1 32 N A. and ocular X 10 Hie preparations were 
mostly made with Canada Balsam, but in every ease the organisms had been ob- 
served to some extent while alive 



ffi 1 SPECIES or BASHJOCHITOV 

by S Stillman Berry 

Since the publication of my prevtous notes (11, 17) on the 

group of species of which Trachydermon fiedene Carpenter is the 
earliest described member, not very much more material has come 
to hand That little, however, has thrown additional light on 
several moot questions One of the new specimens is patently 
representative of a curious now species evincing evident relation- 
ship with the flecUne group, but with certain unique characters 
which preclude its reference to the typical group and may eventu- 
ally demand removal to a separate genus 
Another specimen, generously sent to me by Mr M J Becker, 
of Pacific Grove, appears upon disarticulation to be probably the 
true Mopaha heaihn Pilsbry the identification having been ac- 
complished with reasonable certainty by comparison with a senes 
of figures of the type specimen which I have been able to secure 
through the courtesy of Dr Pilsbry himself As the species seems 
never to have been figured, the illustrations m question are pub- 
lished herewith 

In view of our apparent inability to use Carpenter's name 
Trachydermon for this group, Basthochiton was proposed as a 
substitute by the present wnter tn 1918, with Mopaha hcathn 
Pilsbry as type A key to the three forms now considered referable 
to this genus follows 

Key to the Species of Basiliochiton 

1 Shell high arched, elongate, smooth, the coloi light biowmnh, 
girdle setae coarsely spinose sinus very spongy lolnum 
V Shell only moderately elevaUd, oblong, upper surface eienly 
granulate, the color olive green, or red with blue spots girdle 
setae with long, slender, brauch-like spines, sinus not distinctly 
spongy Basthochiton (s s ) 2 

% Adults always small (9-12 mm ) , anterior valve and lateral 
areas not nbbed fiedens 

2' Adults attaining fair dimensions (25 mm ), anterior valve and 
lateral areas with obscure radial nbs heathu 

B s tW oi htt o a fle c tef (Carpenter 1864) 

1864 ^ A***™ 9 Carpenter Rep Bnt Assn Adv 8ci 1W 

(23) 
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1893 lechnochxton ( Trachydermon ) Jtecten* Pilsbry, Man Conch , (1), vol 

14. p 76 

1893 Traehydermon fiectens Pilsbry. Man Conch , (1), vol 16, p, 04, pi 

15, fig 34-37 . 

71898 Mopaha Heathn Pilsbry (pars), Proc Ac Nat Sci Phila., 1898, 
p 288 

1911 Mopalui (Dendrochilon) heathu Berry (except synonymy), Proc Ac 
Nat Sci Phila , 1911, p 490, text fig 4-7. pi 40, rfg 1-3, 7 

1017 Trachydervum fledens Ilerry, Prot Cal Ac Sci , (4), vol 7, p 230 
232 239 245-248 

1918 Lepidochxtona fattens Dali, Nautilus, vol 32, p 3 

1918 jHnsihochtUm flectenx Berry, Nautilus, vol 32, p 12 

Type Locality Puget Sound, Washington (Carpenter) 
Recorded Range 15-30 fathoms, off Forrester Island, Alaska 
(!), to San Diego, California (Cooper). 

Remakes It now becomes evident that my suspicion that the 
small Basihochiton which occurs off Monterey at a depth of 12 to 
16 fathoms, and which waa described by me in 1911 under the 
mistaken conviction that it was heath%i } is only a form of Carpenter’s 
fledena is fully justified, although, as already noted, fledena and 
the true heathn have very near affinity with one another 

Dry specimens of fledena from Forrester Island, Alaska, col- 
lected by Mr George Willett [8 S B 216] run somewhat larger 
than the southern ones and are generally a Morocco Red m color, 
sometimes more or less mottled, particularly on valve vi, with a 
lighter tint fairly near Spinel Rod. Dry specimens of my own 
collecting from 12 fathoms, off Monterey, California [S S B 1199] 
are more of a Dragon’s Blood Red over valves ui-vi, the other 
valves a Garnet Brown The interior of these shells is Spinel 
Red, toning lighter near the margin 
It may some day be suggested that fledena is only the young of 
heathn Wherever it has been found the uniformity in the sise 
of the largest specimens, and the fact that they bear every appear- 
ance of maturity, militates against this view. Unfortunately no 
undoubted juvenals of heaifn t have yet come to hand for direct 
comparison. 

BeifltooMton heathii (PJItbry 1898) Plate It. fliuree 3H5 

1898 Mopalui Heathn Pilsbry, Proo Ac Nat Sot Phila., 1898, p 288 

1904 Mopaha heathn Keep, VV Am Shells, p 350 (merely catalogued) 

1910 Mopalui heathxi Thiele, Rev Syst Chit , II, p 108, 109 

1911 Mopaha ( DendrochUon ) heathii Berry (synonymy only), Proc. Ac 
Nat 8ci Phila, 1911, p 490 

1917 Traehydermon heathii Berry, Proc Cal Ac Sci , (4), vol 7, p 246-248 

1918 BasthochUon heathii Berry, Nautilus, vol 32, p 12 
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Type* Cat No 71,902, Academy of Natural Sciences of Phila- 
delphia 

Type Locality* Pacific Grove,, California (Pilsbry) 

Recorded Range Pacific Grove (f) to Carmel (!), Monterey 
County, California 

Remarks I have been enabled for the first time to establish 
with some degree of assurance the identity of this beautiful but 
little known species by a specimen [S S B 1172] taken between 
tides at Pacific Grove, California, by Mr M J Becker This 
example, generously donated for the purpose by Mr Becker, has 
been disarticulated and provos to be in fairly complete accord with 
all the more essential points of Dr Pilsbry's original description, 



as well as with the beautiful senes of figures of the type sent me 
from the Philadelphia Academy and here made of record (Plate 
I, figs 3-5, text figs 1, 2) It is surpnsing how very similar this 
species is to fleeter is in nearly every way except size, color, and 
its very much flatter outline But further material will be needed 
before a complete comparison can lie instituted From present 
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indications I take it that the shell is somewhat thicker than that 
of fleeter*, both relatively and absolutely, the head valve is shorter 
the granular sculpturing stronger and closer, and the insertion 
teeth considerably shorter in proportion to their width, all making 
toward a certain aspect of individuality, so that if all shells prove 
essentially similar to those studied, there should be no difficulty 
in separating them into their respective species The possibility 
that fleeter is may be merely an immature stage of the larger form 
has already been suggested on an earlier page In fact, I now 
suspect more than ever that both species were before Dr. Pilsbry 
when his description of heathn was written, especially since at 
that time fleeter* was a poorly-known species, and its possession 
of mopaboid sutural setae an entirely unsuspected fact The larg- 
est fleeter* so far discovered, Buch as those from Forrester Island, 
[216], are reasonably uniform, not exceeding 12 mm in length, 
while those dredged in Monterey Bay run smaller than that 

The present specimen of B . heathxx has tho ground color of the 
shell a deep brownish red very close to Bay of Ridgway, with some 
valves, especially valve vi and the sides of valve vu, more or less 
mottled with pinkish buff The interior of the shell is Hellebore 
Red, toned with Deep Hellebore Red and Vemonia Purple 

All the girdle .setae are unfortunately badly broken, but there 
are traces of a major seta at each suture, four in front of the head 
valve, and two behind the tail valve, as in flectens 1 

LOFHO CHITON new tubemus. 

Chiton of small sue, with unsculptured shell showing little or 
no differentiation mto. distinct areas; tail valve entire, insertion 
plates apparently normal, the slit formula probably 8, 1-1, 9, 
sinus spongy, girdle rather narrow, covered doraally with minute 
granular scales, conspicuous marginal spmelets, and a senes of 

1 After these notes were put mto Me , a ehort visit to the Academy of Natural 
Sciences at Philadelphia unexpectedly afforded me opportunity for a somewhat 
hasty examination of the original material of this species The type lot (A N. 
8 P No 71902} contains three specimens. 

The largest specimen, which may be taken as the type, is relatively elongate 
and the lateral areas and terminal valves are more distinctly ribbed than Ihad 
anticipated from either the published description or the figures The sculpture 
is fairly coarse 

A smaller specimen has relatively coarser and sharper pustulation, but the 
ribbing u less evident 

A still smaller example, represented by the valves only, was very suggestive 
of fleeter* and seemed in fact to be that species Unfortunately, I had none of 
my own specimens with me for the direct comparison which would be so de- 
sirable 
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small, strongly spinose sutural tufts or setae which continue around 
the terminal valves 

Tyfb. the following species. 

iMlIlofthtt on lofatam new apedw Fl*te II, figures 1-3 

Diagnosis* Shell rather small, with a slight luster} elongate- 
oval, well elevated^ the side slopes nearly straight: valves dis- 
tinctly beaked behind Entire surface unsculptured and nearly 
smooth except for the numerous very fine lines of growth and 
traces of an extremely minute granulation barely discernible under 
even high magnifications Texture of shell somewhat streaky 
radially 

Anterior valve short; crescentic, its slope very steep in front 
and slightly convex; faint traces of low radial ribs leading to the 
insertion slits possibly discernible. 

Intermediate valves with lateral areas scarcely definable and 
not raised Posterior valve small, with well elevated median 
mucro, and an initially sharply falling, then more gradual slope 
behind. 

Articulamentum subtranslucent, porcellaneous, whitish. Sutural 
laminae thin, rather broadly arcuate, not continuous across the 
fairly wide, distinctly spongy sinus. Specimen not disarticulated, 
but anterior valve evidently with about 8, intermediate valves with 
1-1, posterior valve with 9 slits, all slits having porous rays leading 
into them which are especially conspicuous in -the head valve 

Girdle narrow, rather delicate and inclined to curl in dnod mate- 
rial; covered dorsally with very minute granular scales, giving 
an effect like fine sandpaper, and an abundant, but easily broken, 
marginal armature of long, dagger-like spinelets, a few similar 
spinelets noted here and there on the upper surface may be adventi- 
tious from the margin; sutural tufts present, consisting of a group 
of 3-12 somewhat falciform spinules situated on whitish spots a 
little way out from each suture, 7 rather smaller tufts around the 
head valve, and 6 similar ones around the tail valve, best preserved 
tufts indicative that these are remnants of coarsely Bpinuloee, 
recurved, plume-like setae, bearing spinules on the upper or pos- 
terior margin only 

Ctemdia extending to valve iii 

Color of outer surface of shell Deep Olive Buff, shading to 
Vinaceous Fawn near the girdle and clouded with Citrrne Drab 
along the ridge; sutural margin of head valve, all of tail valve, 
and vicinity of a sharply marked “jugal triangle” on valve iii, 
finely mottled Dark Olive Girdle darker, with conspicuous whitish 
spots around the setae 

Mbastjrxment8' Maximum length of type, 13 2 mm ; maximum 
width, 9.1 mm., altitude, 2 8 mm.; length of shell only, 13.0 mm , 
width of tegmentum of valve iv, 5.1 mm , of valve v, 5.2 mm 
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Type A shell preserved dry [S S B 1353] entered as Cat No 
4008 of the author’s collection 

Type Locality Tide pool in the “DoviTs Slide,” La Jolla, 
California, AUyn G. Smith, Feb* 9, 1919, 1 specimen 

Remarks. The only specimen seen of this inconspicuous, but 
very peculiar little chiton was unfortunately not preserved in 
alcohol, so the detailed structure of the Setae ts not easy to make 
out Furthermore every valve but the tail plate had boon broken 
squarely across on the left side, and the head valve in another 
place likewise, bo that it has seemed unwifco to try to disarticulate 
the shell However, the form and surface characters of the shell 
itself are well shown, and seem quite sufficient to afford a workable 
characterisation of the species, at any rate so far as its mere future 
identification ib concerned. Its exact relationships are perhaps 
a little more obscure, although the persisting remnants of the girdle 
armature incline me to place it in Basiliochiton The combination 
of mopalioid girdle and entire tail valve preclude reference of this 
species to any of the other named genera of this family except 
Dendrochiton , but all the species m this latter group exhibit a very 
different type of surface sculpture 

B lobium differs conspicuously from both B heathn (Pilsbry) 
and B flectens (Carpenter) in its dull, tawny rather than ruddy, 
coloration, narrowed outline, greater elevation, sharper dorsal 
angle, lack of granulation, more spongy sinus, and more coarsely 
spinose setae None of our described chitons seems really very 
much like it, and so it has seemed worth while to propose a new 
subgenus for it, even though some students may prefer for the 
presont to treat the group as of merely sectional rank 
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Explanation of Plate II 

Fig 1 Bnnhochtion lobium Berry Right side of valves iv-vi and adjacent 
region of girdle of type specimen, dorsal aspect X 18 
From microphotographs by John Howard Paine 

Fig 2 BaatltochUon lofnum Berry Dorsal view of type specimen [1353], 
from La Jolla, California, X 7U 

Fig 3 BwLhockUon heothix (Pilsbry) Dorsal vie* of head valve of type 
specimen, from Pacific Grove, California, considerably magnified 

Fig 4 Brmliochtton heothti (Pilsbry) Dorsal view of valve vii of type speci- 
men, same scale 

Fig 5 BotihochUon hecUhn (Pilsbry) Dorsal view of tad valve of type 
specimen, same scale 

From drawings by Helen Winchester 


Explanation of Text Figures. 

Fig 1 BaMtlwchUon heathn (Pilsbry) Interior of valve vu of type spec imen, 
from Pacific Grove, California Drawn by Helen Winchester 

Fig 2 Basiltochiton futaihu (Pilsbry) Interior of tail valve of type specimen 
Drawn by Helen Winchester 




FLEumoaxaiu botxei: a raw diatom vbom vlouda. 

by F. J. Keeley 

De Leon Spring, near De Land, Florida, reputed to have been 
die covered by Ponce de Leon in 1512, is one of the several large 
springs for which the State is noted It has a constant flow, ac- 
cording to moat conservative estimate of engineers, of 38,000 
gallons per minute, with sufficient fall from the pool to the nver of 
which it is the source, to supply water power which formerly oper- 
ated a sugar mill, the rums of which still exist 

De Leon Spring is nch in diatoms, the aquatic vegetation of the 
pool, and particularly just below the overflows therefrom, being 
generally covered with a visible film of these organisms The pre- 
dominant form is Biddulphia laenis, which has not been absent 
from any of numerous gatherings made during past ten years It 
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may be collected practically pure, or at other times in but small 
proportions mixed with various fresh-water species of Namcula, 
Sytudra, Sunrella, Gomphonema, etc In the spring of 1923, the 
partly .shaded race below the old mill had its bottom and sides, 
and every stick and stone, covered with a dark chocolate-brown 
layer, five to ten millimeters thick, consisting of B. lama, many of 
the filaments terminated by large sporangia! frustules, mixed with 
Terpnnoe muaica; while a year earlier, plants below one of the 
spillways were encrusted with a similar but lighter brown coating 

( 31 ) 
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made up largely of Nttzachia paradoxa and Naoicula confervarea, 
with a considerable admixture of AchnanUUa mbaeaatl is The latter 
ib generally regarded, as marine, but there seems to be a number of 
diatoms equally at home m fresh or salt water. For instance, the 
Nilaachia paradoxa, growing so luxuriantly at De Leon Spring, was 
found equally plentiful in a*gathermg from a wharf piling on the 
North Indian River, where it is as salt as the ocean Terpnnoe 
mustca, while almost invariably found in fresh water, also occurs 
in the Indian River. 

In spite of the large quantity of diatoms found there, De Leon 
Spring had proved disappointing with respect to unusual forms 
until last year, when I noted on one of the foundation Btones of the 
old mill, over which a small trickle of water leaked from the race, 
some thin brown patches which were carefully collected and on ex- 
amination proved to consist entirely of small Pleurosigma, including 
some P. ( Oyrongma ) spencent, but mostly a form, which after care- 
ful study and comparison, seems entitled to be regarded as a new 
species It somewhat resembles P. punUum, which can be found 
on Hamilton L. Smith’s slide No. 530, but is longer and narrower, 
with finer and more obliquely arranged markings, for a photograph 
of Which, under a magnification of 1500 diameters, I am indebted 
to the skill of Dr Thomas S Stewart. I take pleasure m dedicating 
this species to my fnend Mr. Charles 8. Boyer, the noted diatomist 
of Philadelphia. 

PtaorMlCma bored n qp Text Squre 

Valve lanceolate, moderately sigmoid, with raphe more flexed 
than margin Length, 86 to 07 microns, usually 00 to 05 

Width, 11 microns 

Markings of oblique rows, 30 to 32 in 10 microns, intersecting at 
an angle of 52 to 54 degrees. Transverse rows 24 to 26 in 10 
microns 

Fresh water, De Leon Spring, Florida. 



THK OETHOPTUA OF BOOTH DAKOTA 

by Moroan Hebard 

Through the untiring effort of Professor H C Several, one of 
the most complete senes of Orthoptera ever assembled in a central 
western state has been secured in South Dakota ThiB material 
was onginally put in our hands for determination, and as the senes 
increased it was decided that a list should be published Finally 
we found so large a percentage of the native forms that a detailed 
study was seen to be fully justified and the present paper has 
resulted 

It is here not our purpose to enter into the syBtematics further 
than to publish such synonymy as has been found, and describe 
a single new subspecies, Melanoplua bowditchi ennus, on page 120. 
As an aid to the student we have given the original reference to 
each specicB and the reference which, in subsequent literature, wo 
believe is most useful in locating it 

The listing of the material follows, with data as to the abundance, 
habits and duration of adult appearance, accompanied by as full 
an outline of the species or races distribution as can, at the present 
time, safely be given This latter feature has involved an un- 
expectedly great amount of work Many of the Great Plains and 
other western species, some of which we know to be widely dis- 
tributed and abundant, have been little discussed, and records 
were constantly appearing which could not be given without veri- 
fication Such compilation, though an unwelcome task, we hope 
will prove of value in future studies of western Orthoptera. 

We here record one hundred and forty-nine species and races 
from South Dakota, of which one hundred and forty-five are native, 
represented by a senes of over eight thousand eight hundred 
specimens from all portions of the state Twenty-one other species 
are discussed briefly, which are almost certain to be found even- 
tually in the state. The collection belongs to Professor Sevenn, 
with the exception of series retained by the author. 

The regions occupied by these species are roughly indicated by 
the following list: 


( 33 ) 
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Dermaptem Pace Distribution 

Labia minor (L.) 39 Introduced 

Orthoptera 
Blattidae 
Pseudomopmae 

BtaUeUa germanica (L ) 40 Introduced 

PareoblcUta pcneyloamca (DcG ) 40 Eastern 

ParcobiaUa wrginica (Brunner ) 40 Eastern 


Panchlora cubenrie Stoss 
Mantidae 

LUaneutna minor (Be ) 

Phamudae 
Pachymorptunae 
ParabactUue coloradu* (Bo ) 

Heteroneminae 
Dtaphero me ra femorata (Say) 
Diapkeromera vdiei WaLsh . 

Aerididae 

Acrydiinae 

NomoiMHx crietatm Hnvtfrone 
Hanc 

Acrydium granukUwn Kirby 
Acrydinm aeadicum aeadicum (8c ) 
Acrydium omatum (Bay) 

Acrychum arenontm anputhtm 
Hanc 

ParateUxx cucuUatu* (Burm ) 
lateralu parvipenni* 

Aondmae 

Peeudopomala brachyptera (Sc ) 
Mermtna ncomexicana (Thoe ) 

Mermirta macuHpennie mcciung i 
Rehn 


AcrolophUus hirtipe* (Say) 

ErtUlhx tricannatus (Thoa) 
Opdaobecwra (Thos.) 

Ampkitomus ooloradus (Thos.) 
Corddlaaru ocdpitaH* occipital w 
(Thos) 

CordiUacn* occipitalie cinema 
(Bruner) 

CordiUacn* crenulata (Bruner) 
PhMbootroma quadnmactUolum 

ClSmltU canepena Harr 
ChheaUU abdotmnako (Thos ) 
OrphtUeUa pdidna (Burm ) 
OrphdeUa tpecioea (Be ) 
Dic kr omarpha ritidie (Sc.) 
Ckorthippue curUpennU curiipennu 


Gompbocenta docatue Thos 
Ptatjjbeihrue brvmieuc (Thos,) 
StetMophyma gradk (Sc ) 


41 AdveatiTe* tropical 
41 Western 


49 Western 

43 Eastern 

44 Prairies and Great Plains 


44 Northeastern 

45 Northern. 

46 Northern 

47 Eastern 

48 Northeastern. 

40 Eastern 

40 Eastern and possibly southwestern 

50 Locally, east and west 

50 Prairies, Great Plains and south- 

western. 

51 Prairies, Great Plains and northern 

Utah. 

59 Great Plains, 

52 Frames and Great Plains. 

53 Prairies and Great Plains to Utah 

54 Northwest, Great Plains and Prairies. 

55 Southern Great Plains 

56 Northern Great Plains. 

56 Great Plains. 

57 Great Flams and southwestern. 

57 Northern. 

58 Northern, not east of Ontario 
50 Eastern and southwestern 

59 Eastern, west to Montana. 

60 Eastern. 

61 Easton, west to Montana and New 

Mexico 

69 Great Plains and Hooky Mountains. 

63 Northwestern 

64 Northern. 
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Acrkknae 

StMkopkpma platyptera (8c ) 
Stfraptewo deUeatula (8c ) 

Mnn iexana Sc 
AgeneeieUix d eanm 8c 
Aulooara Moth (Thos ) 

Aubeara femoraium So 

Oedipodinae 
Arpkia p m td on ietana (Thos ) 

ArpMafrigida Sc 
Arpkia xartikoptera (Burra ) 

Arpkia timptex 8c 
Ckortovkaga viridi/aedata fDeO ) 
Enoopiolopku* *ubgraciH* Caud 
Bncoptolophv* codali* (Sc ) 
Enooptoiopku* eordtdu* (Bunn ) 
Camntiia jpeUwsida (Sc ) 

Pordalopko ro apicwata (Harr ) 
Pardatopkora kaldemanU (Sc ) 
Xamihippu* mtmkmu* (Thos.) 
Xanikippm* coratUp** latrfaeeuUu* 
Sc 

Hippi* cut rugo*u$ (Sc ) 

Duioateir* oaroHna (L ) 

DiuotUira longiptrmi* (Thoc ) 
SpAoropctncn boui 8c 
SpharagemoH equal* (Say) 
JSpkaragmm collan (Sc) 
Dtro tm e m a kaydeni haydtni (Thoc ) 
M utobngma hawa (Tboe) 
M**tobr*gma plait* \ plattat (Thoc.) 
Af stator pardaknu* (Sami ) 
Trimarotropit grociktjjho * ) 
Tri m erotrv pi * cincta (Thoc.) 
Tr%m*rotropt* bnmen McN 
Trimerotrop i * latic%ncta Sauss. 
Trimarotropu eamp n tru McN 
TrimarotropiM agmd* MoN 
Trimerotropi* *aU%a MoN 
Trimerotropi* perplexa Bruner 
Hadnlam* trifaectoh a (Say) 
Cimtgttix rabula nigrafaeciata 
Reamer 

Amvc ho r* uter cortifetoatu corWma- 
cue (Thos.) 

Batrachotetnguue 
AttcAgstofo mopta (Oir) 

Cyrtacanthacrinae 
Pmnpemoh vy amh qp n m* (Thoc.) 

ffaiafa So 

jfawcAfemafto (Dodge) 
C o wp ^ ta otmlAa cNmcmi otimcea 


Atohphu* fcrobvWpkifosu# (Sc ) 
gi i ikn^r ciri(fa (Thoc) 


Page Distribution 

66 Eastern, local 
66 Northwestern. 

66 Southwestern 

66 Praincc and Great Plains. 

67 Western 

68 Western, more southern than MotH 

68 Northwest and Great ftain* east to 
Michigan 
60 Northwestern 

70 Eastern 

71 Central southern and Mexico 

72 Eastern, west to Utah. 

73 Central southern and southwestern 
73 Great Plains 

76 Eastern 

76 Northern and far western. 

76 Northern 

77 Central prairies only 

78 Great Plains to Aniona, local 

78 Northern Great Plains. 

80 Eastern 

80 East and west 
$1 Great Plains. 

81 Eastern, west to Colorado 

82 Great Plains and northwestern 

83 United States, except the far west 

83 Great Plains 

84 Great Plains and northwestern 
86 Great Plains 

86 Great Plainft to Ansona plateau 

86 Northwestern 

87 Rocky Mountains 

87 Great Plains 

88 Great Plains 
88 Northwestern 
00 Great Plains 

00 Praines and Great Plains, dooaL 

01 Northern Great Plains. ' 

91 Great Plains and southwestern 

92 Great Plains 

93 Northern Great Plains and Rocky 

Mountains. 

94 Great Plains to northern Mexioo. 

94 Great Plains 
96 Pnuries and Great Plains 
96 Praines and Great Plains. 

96 Southern Great Plains, east to 

Georgia. 

97 Prairies and southern Great Plains. 

97 Northern Great Bains 

96 Great Plains to southern Now Mexico, 
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Cyrtacanthacnnoe 
Hcsperotethz brmpennts protons ts 


Hesperotottix spsaosus (So ) 
Metanoplus scudden scudden (Uhl ) 
Mdanoplu $ discolor (Sc ) 
Metanoplus dodoti huront B1 
Melanoplus differentwlis (Thoe.) 


Melanoplus bmllalus (Say) 
Melanoplus dmvsoni (Sc.) 

Melanoplus gladslont Sc. 
Melanoplus confusus Sc, 
MtUantrplusfetnitr-rubmm femur - 
rubrum (DeG ) 

Mckmopus \nJant\Us Sc 
Melanoplus ktnnxcoUix 8c 
Melanoplus lakxnus (Sc ) 
Mtlanoplus occidentalis occidentals 
(Tho*.) 

Melanoplus fascxalus (P Walker) 
Melanoplus borealis jumus (Dodge) 
Melanoplus mextoanus allanu 
(Riley) 

Melanoplus sprelus (Walsh) 
Melanoplus brunert Sc 
Melanoplus keeton lundus (Dodge) 

Melanoplus packardi 8c 

Melanoplus fluvialUis Bruner 
Melanoplus angusHpmnu (Dodgo) 

Melanoplus flandus ilavulus Sc 
Melanoplus bowdxlchi conus new 
subsp 

Phoetoboto* nebrascsnsu (Thoe ) 

Dactyhtum pvctum (Thoe ) 

Tettigowidae 
Phaneroptennae 
Phanerqptora pisbUata (Brunner) 
Phanmrptera curtncauda curvicauda 
(DeG) 

Pkaneroptora toxsnsis (S and P ) 
Phanoroptora furoala furcata 
(Brunner) 

AmMycorypha oblongifoha (DeG ) 
Ambfycorgpka rotondtfdha iselyi 
Caud. 

Copiphormae 

Nsoeonoosphalus ensigsr (Harr ) 
Conooephalmae 
OrcMimum vulgar* Hair 
OnAsWmum gloduUor Bruner 


Page Distribution 

08 Eastern (except Atlantic Coast), to 
Rpclacs 

00 Prairies and Great Flams 
00 Eastern 

100 Southern Prainee and Great Plaint, 

100 Northern, not east of Michigan 

101 Western, reaching east to Indiana, 

Kentucky and Tennessee and lo- 
cally present in Pennsylvania, New 
York and New Jersey 

102 Northern 

1 08 Northwestern, but found Ipeally east 
to Maine and Pennsylvania 
104 Northern Great Plains 

106 East and west, south to Aruona. v 

100 East and weat 

107 Northwestern 

108 Northwest to Alaska 

108 Great Plains and southwestern. 

100 Western 

110 Northern 

111 N orthern, but south of typical borealis, 

112 East and west 

113 Central western 

114 Northwestern, east to Michigan 

115 Northeastern, west to Wyoming and 

Colorado 

115 Frames, Great Plains and north- 
western 

110 Rivers of Great Plains 

117 Prairies and Great Plains, east to 

Ontario and Indiana 

118 Prairies and Great Plams 

120 Northern Great Plains 

123 Prairies, Great Plains and north* 

western, east to Indiana 

124 Southern Great Plains 


125 Northeastern 

126 Eastern, between northern and south* 

em races 

126 Eastern. 

127 Eastern, 

127 Eastern 

128 Central Prairies only, 

120 Northeastern 

120 Eastern, west to Wyoming, 

130 Northeastern, 
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CoDooephalmae 
OrehsHmum calmralum R and H 
Orchdimvm ntgripes So 
OrckaUmvm conctnnum delxcatum 
Bruner 


Cotg^AtUu« fasctaius faacuUu* 

Conoovphalus brcvxpennit (So ) 
ConooephaluM nemorah m (So ) 
Conocephalu* rindus (So ) 
Conocephalu* mgropteumm 
(Bruner) 

Conoctphmm aaUan* (8c ) 
Docticinae 


PmttodecU* haldemantt (Gtr ) 
PeduxkctsM Htvensonu (Thoe ) 
Pedtodecte* mgramarginata (Gaud ) 
Rhaphidopnonnae 
CeuihophU us macuiaius (Harr ) 
Cevthopktfut oascus So 
CevUtopkdu* fxunforms Sc 
CetUhopktlus digrams Sc 
Daihtnta brevipes Hald 
UdwptyUa robuata Hald 
Tachyetne* atynamorus Adel 
Gryllidae 
Gryllmae 

OryUut asstrmlu (Fabr ) 

Ncmobunae 

NemobiUM facvUua fasciutua (DeG ) 
NemotnuM faactalu* aborturu* Gaud 
Nemobvua oaroUnua carohnu* Sc 
Nemobius carolinu* brtvxcaudu* 
Bruner 

Oecanthinae 

Oacanthv* nigncomi* (F Walk) 
Oacanihu* ntteua (DeG ) 
i hcanthw angustipennia Fitch 
Oaeanthv* latxpcnni* Riley 

Tngomdimae 
AmrapAa exigm (Say) 

Tndactylifiae 
SUipea vwwta (Sc ) 


Page Distribution 

130 Central southern 

131 Central eastern and southern 

131 Northern Groat Plains and eastern 
Rockies, east to Indiana 

134 Eastern, west to Rock> Mountains 

134 Eastern 

135 Eastern 

135 Eastern and southwestern 

136 Central eastern, east to New York. 
136 Eastern, west to Rocky Mountains 

138 Central Great Plains 
130 Great Plains 

139 Great Plains 

140 Eastern 

141 Eastern 

141 Prairies and Great Plains 
143 Prairies and Great Hams 
145 Great Plains and adjacent Pr&inca 

145 Great Plains and westward 

146 Introduced, 


147 East and west 

147 Northeastern, west to Rockies. 

148 Northern Great Plains 

149 Eastern 

150 Great Plains 

150 Eastern 

151 East and west 

152 Eastern 

152 Eastern 

153 Eastern, to Brownsville, Texas 
155 All but northern United Staten 


Over half these species are western, of which the majority are 
characteristic types of the Great Plains fauna Of the balance, 
eleven occur m the northwest, six are generally distributed over the 
west, one is largely confined to the Rocky Mountains and one occurs 
in the southwest. It is becoming increasingly evident, however, 
that many of the forms, best known from the Great Plains, have a 
wide distribution over the high plains of the southwestern United 
States and northern Mexico. Twenty-two of the species here 
considered are found from the Atlantic to the Pacific, half being 
boreal forms. Two species only are peculiar to the prairies in 
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the latitude of South Dakota* and five reach this etate from the 
«outh The remaining thirty-nine eastern form* occur only to 
extreme eastern South Dakota, a number of them being confined 

ban. dtatnbuUon « * *)*• "XlV’u ZSX - 

svbgractltt Cftud , Tnmerotropu prodhe (ThoB )» 

X (Sc ), Mtlanoplus kenmcoUn Sc., (kchelmum 
and H , Ceuthophltu caeeut Sc and Nmobivs canto* 
caudus Bran. 
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In reference to the literature, Morse's “Orthoptera of New Eng- 
land ”• is a masterpiece and sufficient in itself for locating all of 
the species there treated. Blatchley’s “Orthoptera of North- 
Eastern America covers a much greater number of forms, with 
an important bibliography, glossary and synonymic index Un- 
fortunately twenty-one species, which we have every reason to 
believe are valid, are there treated as forms or races, and throughout 
the significance of the geographic race, as at present understood 
by biologists, is plainly disregarded This most serious defect, 
and other errors in generic and specific treatment, mar a work 
which would otherwise be almost ideal for the student of eastern 
Orthoptera In regard to the western species the literature is 
scattered and almost all of the larger publications obsolete The 
student is therefore advised that recourse to the supplementary 
references here given, will serve best to lead to the most adequate 
published discussion of each of these forms 

The* position of the localities at which material was secured is 
shown on the accompanying map of South Dakota 

DERMAPTERA 

FORPICUUDAR 

LABUNAE 

UUt mil ior (Un&Mua) 

1758 Fiarficula] mtnor Linnaeus, Syst Nat , Ed X, I, p 423 [Europe ] 
1920 Lama minor Morse, Proc Bouton Soc Nat Hut , XXXV, p 3fi 

Established synonyms are hvtda Gmelin and mxnuta Scudder. 

One male of this species, labelled “ South Dakota, ” is before us 
The insect was probably introduced mto the United States from 
Europe, and material is at hand including localities from the 
Atlantic to the Pacific oceans 

It appears adult late in the spring and is probably most abundant 
during the summer and early autumn 

The insect is usually encountered in manure piles or under 
boards or other refuse about stables It is occasionally attracted 
to lights at night, as it is a vigorous filer, though seldom seen on 
the wing during the hours of bright sunlight. 

Though abundant in the east, records from west of the Mississippi 
river are as yet few and very widely scattered 

•Proc. Boston Soa Nat Hist , XXXV, pp 197 to 656. (1930) 

*Pp 1 to 784, (1990) Published by the Nature Publishing Co , Indianapolis, 
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ORTHOPTERA 

BLATTIDAE 

PSEUDOMOPINAE 

BUtXlto fsrmaaka (Uiuimui) 

1767 H[laUa] gcrmanxca Linnaeus, Syst Nat , Ed XII, I, p 038 [Den- 
mark ] 

1917 BlaUiUa Qtrmamca Hebard, Mem Amer Ent Soc .No 2. p 07 

Established synonyms are Blatta obliqucUa Daldorff and Iechnop - 
terq, bmttaia Thomas 

Two specimens from Brookings, in extreme eastern South Dakota, 
have been examined The species, like the preceding, has prob- 
ably been introduced from Europe and has been found from coast 
to coast 

It is a domiciliary pest and appears indoors in the adult condition 
at any time during the year It is more abundantly and generally 
distributed in the central portions of the United States than in the 
more northern or southern portions 

ParcobUtt* vlrflnk* (Brunner) 

186ft T[emnopieryx\ vtromtea Brunner, Nouv 8y«t Blatt , p 86 [ 9 , 

Drapers Valley, Zirgmia 1 

1917 ParcMiUa vuytftun Hebard, Mem Amer Ent Soc , No 2. p 90 

An established synonym is Iechnoplera borealis Brunner 

Canton, June 16, 1924, 3 3 9. Springfield, June 21, 1924, 

1 V 

These records are the northwestemmost for the species. It has 
been reported from Orono, Maine to LiUington, North Carolina 
on the Atlantic Coast, but m the Appalachians and Piedmont it 
reaches their southern bmit and is known aouthwestward to 
Opelika, Alabama. The previously published western limits were 
St Anthony Park, Minnesota, Lincoln, Nebraska, and Clark 
County, Kansas 

Like the following species, this is a native sylvan insect, ap- 
pearing adult in the spnng and often very abundant m the east, 
though difficult to secure except by trapping 

rvoobUSi psasyfraalot (DeGaer) 

1773. Blotto pmsybanica DeOeer, M£m* l’Hkt Nat. Ins . Ill, p 037. pi 
44. fig. 4 TcT, Pennsylvania.] 

1^139 ptnsylvanica Hebard, Mem. Amer Ent Soc . No 2, p. 

The very different appearing sexe* and confused literature re- 
sulted in the following synonyms; Saussure’s BlaUa bfyrtahs, 
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Ischnoptera couloniana , nortoniana and transluctda, Saussurc and 
Zehntner’s Ischnoptera \naequali* and Scudder's Ectobtaflavocinda 
and margtmia We have already given ample proof that Parco - 
blalta divisa (Saussure and Zehntner) is a very distinct species, 
not a race of pensybamca as Blatchley assumes, without proper 
consideration of the very different specialization of the median 
segment and first abdominal tergite m the males 

Garretson, June 16, 1924, 1 Canton, June 16, 1924, 2 <?. 
Elk Point, June 19, 1924, 2 d* Yankton, June 10 to 20, 1924, 
3 d 1 , 2 9 ; August 30, 1923, 1 9 Springfield, June 21 and August 
6, 1924, 3 9 . Bijou Hills, August 31, 1923, 1 9 Capa, June 16 
to 27, 1922, 3 d\ 3 9 

The above records form part of the known northwestern limits 
of distribution of the insect It has been reported as common 
in Iowa, and is known as far west as Valentine, Nebraska, Salma 
and Clearwater, Kansas, and ByerB, Waco and Brownsville, Texas 
In the east it is widely distributed through the northern portions 
of the United States as far south as Haleigh, North Carolina, 
Spartanburg, South Carolina, and Thomasville, Georgia, and is 
also found in southern Ontario 

This is a native sylvan insect, which appears in greatest abun- 
dance adult in the late spring and early summer 

PANCHLORINAE 

PwmUma euben da SauMure 

1862 P[anchlora] cuhenns Sauaeure, Rev et Mag de, Zool , (2), XIV » 
p* 230. I 9 , Cuba ] 

10l7. PancKtora cubennu Hebard. Mom Amer Ent Soc , No. 2, p 198 

A single female is in the collection, taken at Centerville This 
pale green cockroach is widely distributed in the American tropics, 
in the United States being native only m the Brownsville region of 
Texas. 

It is very frequently introduced in bananas, and the present 
record is probably the result of such an importation. The species 
is unable to live for any length of time indoors and has, in conse- 
quence, never become even temporarily established m the many 
localities outside the tropics to which it has been carried. 

MANTIDAB 

AMEL1NAE 

Utoaeofais M inor (Scuddar) 

1872 8iagmaUrpUrc minor Scudder, U S Geol 8urv Nebraska, Final 
p 35 
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Thirty-two individuals are before us from Capa, Interior, Wasta, 
Newell, State Game Park and Hot Springs, the adults taken between 
July 13 and September 12 

This insect is widely distributed and moderately abundant over 
the Great Plains, finding its eastern limit of distribution m South 
Dakota Hubbell's queried records of LxUmeu&na afcinnert Rehn, 
from Amidon and Medora, North Dakota, are unquestionably 
based on the same species and represent its extreme northeastern 
limit of distribution Westward and southward the same phylum 
is found over the plains and semi-desert regions and the condition 
here discussed may be merely a Great Plains race of the Mexican 
Lttaneutna oculan « Saussure Careful revision of the genus, with 
a wealth of material, will be required to solve this problem, at 
which time a number of synonyms will probably also be proven 

Though minor has been supposed to have fully-developed organs 
of flight in the male sex, all of the material from the Dakotas is 
brachypterous From comparison with large senes before us, we 
are convinced that such has no specific or racial significance 

The species appears adult m early summer and is usually abun- 
dant throughout the warm weather of the fall It is found in the 
treeless regions on the ground, usually where the vegetation is 
scanty 

PHASlfXDAB 

PACHYMORPH1NAE (Clitummnac of authors) 

Farab — IBu i aolwadas (Scudder) 

1893 B[aciUu*} colorudus Scudder, Psyche, VI, p 372 (Colorado, eleva- 
tion 5300 feet 1 

1908 ParabaciUuM colondus Caudefl, Pror U 8 Nat, Mua . XXXVI, p 

m 

Chamberlain, Capa and Martin 

Eight adults are before us, taken from August 31 to September 3. 

Chamberlain is the extreme eastern known limit of distribution 
of this insect. It is a widely distributed species of the arid and 
semi-and regions of the west and has been reported from as far 
west as California. Though apparently preferring areas at an 
elevation of a few thousand feet, it has been secured as high as 
8600 feet in the Sacramento Mountains of southeastern New 
Mexico Material of the species is before us from Badger, Nebraska 
and it is also knowrf from Kimball in that state, though not yet 
reported from either North Dakota or Kansas. 

The insect is best secured by sweeping the grasses and low plants 
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in the drier open country which it inhabits* Though enjoying a 
very extensive distribution, the species is only occasionally found 
in large numbers It appears adult in South Dakota in early 
August 

HETERONEMINAE 

Ptifhs wr * Ins rate <s*y) 

1834 S[ptctrum] fenwratum Say, in Long, ExpediL II, p 307 [d* Falk of 

Niagara, (New York], Mueoun River ] 

1920* Diapheromera fmorata Morse, Proc Boston Soc Nat Hut , XXXV, 
p 332 

In the present synonymy have been placed Dtapheromera sayi 
Gray and Bacteria linearis Gosse 

Canton, August 27, 1923, 1 

The species has also been taken at the Selkirk Settlements on 
the Red River and Miami, Manitoba, and at Grand Forks, North 
Dakota; these records defining the known northwestern limits of 
its range. It is generally distributed and sometimes locally very 
abundant in the eastern United States, but is apparently not able 
to invade the Sabalian Zone of the southeast and is rarely found 
beyond the southern limit of the Canadian Zone northward. 

We are practically convinced that femorata does not reach 
westward beyond the eastern limit of the Great Plains and that 
the New Mexican records by Scudder and Cockerell are based on 
material of other species of the genus These records have resulted 
in the statement of subsequent authors that the insect occurs 
westward to the Rocky Mountains, while Brunner glibly remarked 
that it is found over all of boreal America 1 

Records from Nebraska and Kansas must be verified before it 
can be stated whether they are actually based on material oiftmor- 
ata or of the following, superficially similar, species 

The mseot lives in forest trees and shrubbery, apparently pre- 
ferring oaks, and at times appears in very large numbers. Due 
to its slow movement and habit of remaining motionless for con- 
siderable periods, close observation is required to locate individuals, 
even when present in large numbers. This insect, like many other 
walking-sticks, may be said to be mainly, though not strictly, 
nocturnal 

The species probably does not appear adult m the Dakotas until 
mid-August and is usually more liable to be seen later in the fall, 
as toward the end of the season it apparently developed a roving 
tendency and is then occasionally found climbing on fences, up the 
sides of houses pr over porches. 
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Dtophfomwm rslki W»uh 

1864 Ihapherorntra Walsh, Frye Ent Soc Phxla , lU, p, 410. ( cf , 
9 , north bank of Platte River, Nebraska 4 ] 

1008 Duxphertmera vehei Caudell, Proe U B Nat. Mus , XXVI, p, 876. 

Lake Hendricks, White, Brookings, Sioux Falls, Canton, Yank- 
ton, Chamberlain, Capa and State Game Lodge 

This insect has been confused with Dxapheromerafemorata (Say), 
though it may be readily separated by the less robust form, more 
slender head, much more uniform coloration with unbanded femora 
and male cerci which have a sharp spine instead of a blunt tubercle 
internally proximo-ventrad 

Unlike femorata , the species lives in weeds and grasses, and parti- 
cularly in Andropogon , as pointed out by Sevenn. 

Its distribution is as yet poorly understood, though we know 
that it is abundant m South Dakota, Nebraska, Kansas, Oklahoma 
and central Texas and is moderately numerous from Joplin, 
Missouri, through western Iowa and far up the Red River of the 
North m Minnesota Its eastern limits are given by Somes* as 
Spickard and Memphis, Missouri, Elmira, Central City, Humboldt 
and Fertile, Iowa, and Staples, Minnesota Its western limits 
can not yet be accurately defined, though it is known from Holly 
and Julesburg, Colorado In a number of cases material has been 
recorded as femorala, while eastward even greater confusion with 
Manomera blatchlevi Caudell has occurred. 

The species appears adult early in August and is usually abun- 
dant in the open and rather dry grassland environment which it 
prefers 

ACRIDIDA* 

ACRYDIINAE 

Homotetttx eristatoi ■fcraJfroa* Hancock. 

1899 NomotMHx nnwfrons Hancock, Ent News, X p 278 [d\ 9 , 

St Anthony Park, Minnesota ] 

1916 Nomotetiix cnatatue bonaiu Rehn and Hebard, Proc. Acad Nat 
So. Phila., 1916, p. 129 

Blatchley correctly placed boreah* as a synonym of « nutfrons in 
1920. 

Brookings, Apnl 17, 1919, 1 juv. 9. Custer, August, 1892, 1 9. 

Besides these specimens, this race is known only from St Anthony 

* The Illinois female represents Manomera blatchleyi CaudelL See Rnt News, 
XXIX, p 258. (1918) 

*Knt News, XXVTI, p 270, (1916) 
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Park, Minnesota, Diamond Lake in the Temagami District and 
3uU Lake in the Muskoka District, Ontario * 

Northernmost of the races of the species, this insect probably 
prefers the same general type of habitat as typical cnstcUus, rather 
x>or soil with scant vegetation, usually in or near open forests 
It appears adult quite early in the spring, which, with its small 
use, obscure coloration and usually very local distribution, probably 
jartly explains the reason why it has as yet been reported from so 
ew localities, though having an extensive range east and west 
it is, however, probably one of the rarest races of the species 

We have material of the related Nomoieiitx parvus Morse from 
-he type locality, St Anthony Park, Minnesota, and Douglas 
bounty, Kansas 7 That insect will very possibly be found in south- 
eastern South Dakota Though not yet stated, the environment 
n which this insect occurs is probably loss boreal but otherwise 
rery similar to that preferred by smut f runs 

Lorytfinm cruralatom Kirby 

1837 Acrydivm aranulatum Kirby, Fauna •Boreali-Amer , IV, p 251 
|I*t. 65', British America 1 

1920. Acrydntm granuluium granulatum Monw, Proc Boston Hoc Nat 
Hut . XXXV, p 530 

Hancock's Tcttix higgeri, morsei and granulatus vanegatus are 
tynonyms 

Waubay, Lake Hendrick*, Lake Oakwood, Brookings, Lake 
*reston, Elk Point, Newell, State Game Lodge and State Game 
*ark 

The fifty-one specimens before us were found adult between 
kpnl 1st and September 12th This is essentially a spring species, 
mt probably remains abundant in favorable areas until midsummer. 

The insect is found on sandy soil both m bogs and marshes, in 
orested country and sometimes in open fields Its distribution m 


• A record from L&kehurst, New Jersey, applies to a specimen of the race 
jomotctHx crxsiaius eruUatus (Scudder) 

* The unique female type of Nomoieiixx aenminatus Hancock, in tbe author’s 
oUection, is almost certainly representative of Morse's parvus Unfortunately 
be topotypic specimens of that species m the same collection are males* and we 
gU eve that comparison of additional material of both sexes Is needed before 
his synonymy can be unequivocally established 

Additional material may also show that parvus is a western race of crutotus, 
rooting but showing no Intenpradation with the northern race nnutfrons m 
he vidnity of St. Anthony Park, Minnesota Should this prove true, it would 
0 evident that these phyla had reached that region By widely diverse routes 
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South Dakota probably does not include the Great Plains environ- 
ment 

Thu boreal insect is found from coast to coast, extending its 
distribution southward in the longitude of South Dakota as far as 
Holt County, Nebraska. We have examined material from as 
far north as Dawson, Yukon 


A ogjdim aoadlram (Scudder) 

1876. Tdtiaidca aoadioa Scudder, Dawson Kept GeoL 40 Parallel, p 045 
1 9 . near Lake erf the Woods. Canada 1 

1800 TeiHx hancocki Mono, Jour. New York Ent* Soo , VII, p. 200 [d\ 

9 , Ames, Iowa.] 

1020. Acrydtum ornatum hancocki Blatehley, Orth of North-Eastern 
America, p 167 

Comparison of large senes before us, including paratypes from 
Ames, Iowa, type locality of hancocki and a specimen from St. 
Anthony Park, Minnesota, compared with the type of acadtcum 
by Hancock, study of the literature and recognition of the moderate 
variation shown by the material, convinces us that the above 
synonymy should be indicated 

Constant confusion has occurred, larger individuals of Acrydium 
ornatum Say having frequently been recorded as acadicum or 
hancocki • 

In the West, material of acadicum and ornatum is easily separated, 
the former being decidedly larger and more robust, with fastigium 
more projecting and pronotal crest somewhat more prominent 
In the East, however, the differences are sometimes less conspicuous 
As acadicum is often found in company with ornatum, it can not 
represent a geographic race of that species, as has been indicated 
by Blatehley, being a distinct species as we believe, or a synonym, 
based on a mere phase The constancy of its differentiation will 
require very careful analysis of very large series, with a view to 
discovering also other possibly useful features of difference, and 
such revision must be accomplished before the absolute validity 
of acadicum can be affirmed. Until this is done a considerable 
number of synonymic names can not be finally placed 

Brookings, Elk Point, Canton, Yankton, Capa, Pine Ridge, Bison, 
Rapid City, Buffalo, Newell, Spearfish, Whitewood, Dead wood, 


• Lugger’s figure of acadicum is dearly from s specimen of ornatum* Ike 
author recorded two males of aoadicum as A. fremuwfum approaching htfgtri, 
from Baraga County, Michigan (at Pequaming) and the material then recorded 
as acadicum from a pebbly bar on Ravmc River actually represents A. ortnstwn 
anfuctum (Hancock) 1 - 
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Englewood, State Game Lodge at 4000 feet, State Game Park and 
Hot Springs 

The present senes of one hundred and forty-one individuals 
was secured from May 8 to September 27 Though the species 
appears early in the season, it is seen to survive well into the fall 
in South Dakota, as a number of captures in August and September 
indicate. 

This species occurs eastward to the Atlantic coast, there being 
found from Ontano and Maine to North Carolina in the Appala- 
chian Mountains and Clarksville, Tennessee. The westernmost 
of the South Dakotan localities probably represent its limit of 
distribution m this longitude except in the eastern foothills of the 
Rocky Mountains, where it is known from as far south as LaPorte, 
Colorado, and the individuals from Mamtou recorded by Rehn 
and Hebard as A brunneri Bolivar show different degrees of con- 
vergence toward typical acadtcum Other Coloradan senes further 
indicate that two races rather than two species occur, the one A 
acadtcum acadtcum Scudder of the eastern foothills, the other A . 
o cadxcum brunneri Bolivar of the high Rockies It would there- 
fore appear that the latter is a more boreal race of the former * 
Other records are Edmonton, Alberta, Lake Upsilon and Turtle 
Mountains, North Dakota, and Lawrence, Kansas 

Found usually on moist soils of sandy character, the present 
insect is almost always decidedly scarcer and very much more local 
in distnbution than ornatutn , in the regions m which both of these 
insects occur 

Asrydhun Say 

1824 Acrydtum omnium Say, Amer Entomology, I, pi 5 [Kaign's Point, 
(Camden County, New Jersey] ] 

1920. Acrydtum omatum Blatchloy, Orth of North-Eastern America, p 
165. 

Big Stone, Hecla, Lake Albert, Lake Hendricks, Lake Oak wood, 
Brookings, Salem, Canton, Elk Point, Yankton, Springfield, Fair- 
fax, Rosebud, Philip, Pine Ridge, Newell and Whitewood 

The senes here recorded, including one hundred and mnety-one 
adults, was secured between Apnl 1 and September 12 The insect 
apparently reaches its adult maximum abundance in late spring 

• Hubbell's record of brunneri from Isle Royale and the Porcupine Mountains, 
may represent acadtcum a ca dtc um , as Morse previously recorded that 
insect from the latter locality The same may be trup of a record of brunneri 
from Frederickton, New Brunswick 
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and is clearly the most numerous grouse-locust in central-eastern 
South Dakota 

This grasshopper is known from New England and Ontario west 
to Alberta and Colorado and south and southwestward to North 
Carolina, Tennessee, Mississippi, Texas and New Mexico. We 
doubt, however, that it occurs on the Great Plains themselyes, 
being probably earned southward further west by the Rocky 
Mountains, through Colorado to New Mexico It has also been 
recorded from Kaslo and Fairview, British Columbia 

It has habits similar to those of the preceding species, but is 
always much more generally distributed 

Aoydtam maocou angotton Hancock 

1800 T\eUxx] angustu* Hancock, Trans Amer Ent Soc ; XXIII, p 238 , 
pi VI, figs 4 and 4a, pi IX, fig 24 [Bloomington and Riverside, Illinois ] 
1016 Acrydtum armamm angustutn Rehn and Hebard, Proc Acad Nat 
Scl Phda , 1015 , p 134 

Blatchley’s attempt to retain the name obscurum for this race, 
m 1920, is proof of his failure to grasp the significance oLft geo- 
graphic race After detailed comparison of a large sends, it had 
been found by Rehn and Hebard that a northern race of arenottum 
was recognisable, this race including Illinois in its area of distn- 
bution As angustus , inflatus, obscuru*, gtbbosus , fluctuosus and 
decoraius were all names based on matenal of the species from 
northern Illinois, the first of these to be described, angustus, 
alone can be used for the northern race 
Canton, Elk Point, Springfield and Capa 
This insect ib very abundant in extreme southeastern South 
Dakota, its limit of distribution being earned northwestward by 
the Missouri River and its tributanes, as is shown by the few 
specimens from Capa One hundred and forty-nine specimens are 
here recorded, taken between May 10 and September 8. Appearing 
adult early in the spring, the majority have probably disappeared 
by summer, though stragglers survive well mto the fall. 

The northern limits of this race are Truro, Nova Scotia, De 
Grass! Point, Ontario, Thousand Island Lake, Michigan; St. 
Anthony Park, Minnesota, and Capa, South Dakota. Though 
reaching Clayton, Georgia, m the Appalachian Mountains, it, 
intergradeq with the typical race at Raleigh, North Carolina; 
north of Clarksville, Tennessee, and at Cedar Bluffs, Nebraska 
Capa, South Dakota, and central Nebraska are its western limits. 
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Pantatttx ffiwnilrtw (BurmoUter) 

1838 rie/rutl cucultotus Burmeister, Handb Knt , II, Abtb II, pt T, p 
668 19, South Carolina.] 

1020 raraleUxx eueuUatwt Morse, Proc Boston Son Nat Hist , XXXV, 
p 634. 

Lake Oakwood, Canton, Elk Point, Springfield, C res ton and 
Sturgis 

The great majority of the present senes of eighty-nine specimens 
was secured in extreme southeastern South Dakota, the insect 
apparently reappeanng in the vicinity of the Black Hills in this 
state. The material was secured between June 14 and August 10 

Sturgis, Soutli Dakota, is the most northwestern known locality 
for the species, which is encountered along the rivers of Iowa, 
Nebraska and Kansas and has been found m Colorado on the 
Arkansas River and near the headwaters of the South Platte River 
Known in the East from Toronto, Ontario and southern New 
Hampshire to southern Georgia and western Florida, the western 
limits of its distribution are probably as yet poorly defined This 
is aggravated by the fact that, though Blatchley has synonymized 
P texanus Hancock, such action was taken, we believe, with 
insufficient proof that the southwestern insect could not be separated 
at least os a geographic race 

The species appears adult in the spring, at least over large portions 
of its range, but reaches its maximum adult abundance in the sum- 
mer and fall 

TetdgldM lateralis puvjpumli (Harris) 

1841 Tetnx vampennis Hams, Ropt Ins. Massachusetts Inj Veget 
1st Ed., p 152 [Massachusetts ] 

192a TeUtfftdca laterals pampmnis Morse, Proc. Boston Soc Nat Hist , 
XXXV, p 636, 

Morse’s vanet&l name pennata has been properly placed in the 
present synonymy 

Big Stone, August 20, 1924, 1 juv 9 Brookings, June 12, 1923, 
1 cT Elk Point, June 16 and September 8, 1924, 2 9 Springfield, 
September 7, 1924, 1 cT 

This species is very abundant and widely distributed m the 
East, there supplanted in the South by the race T lateralu lateralis 
(Burmexster) Westward it waa previously known from Minnesota 
and eastern Nebraska, so that the present constitute the most 
northwestern records It may occur in the southwest, but we do 
not feel assured of the validity of Morse’s record from Albuquerque, 
New Mexico, in Scudder and Cockerell 



80 


PROCEEDINGS OF THE ACADEMY OF |VoL LXXVII 


The insect occurs in the open in a great variety of situations, 
ranging from marshy tracts to dry uplands* Over most of its range 
it appears early m the spring, but is found adult m moderate 
numbers often late in the fall 

ACRIDINAE 

FaeaSopomale bnobntsi (Scudtfer) 

386Z Olpomala] brachyptera Bcudder, Boston Jour Nat Hist, VII, p 
AM [d\ Princeton, Mamchusetta ] 

1020 VtudopomaXa brachypiera Morse, Proc Boston Boc Nat Hut , 
XXXV, p 428 

Synonyms of this species are Opomala aptera Scudder and fonn 
rtverm Morse 

Elk Point, Ipswich, Mobridge, Capa, Rosebud, Martin, Scenic 
and Buffalo 

The series of sixteen specimens here recorded was secured be- 
tween July 29 and September 7. The female from Mobridge alone 
is macropterous, a condition rarely developed in the species 

This handsome species has a very local and discontinuous distri- 
bution and has been recorded from New England, New York, 
New Jersey, Pennsylvania, Michigan, Iowa, Nebraska, Minnesota, 
eastern Wyoming, Utah and British Columbia We have also 
examined a specimen from Grand Rapids, Wisconsin 

In the humid East, it occurs among grasses in areas of poor 
soil or on waste lands, but in the drier portions of the West, it 
is found m irrigated tracts or beside streams, among the green 
grasses, which there can grow only m such situations 

Though moderately abundant when found, the local character 
of its distribution causes the insect to be comparatively scarce. 
In the East it appears adult in the late spring and early summer, 
individuals surviving until the fall 

A longitudinal carrna ventrad on the inner face of the caudal 
femora is, in males, very finely denticulate m the portion opposite 
the tegmma and, like in numerous other species of this subfamily, 
is used for stridulating 

MemMa nisukiu (Thom**) 

1870 0\pomala] nm^muicami Thames. Proc. Acad, Nat ScL Ftnla., 
1870, p 77, [9, northeastern New Umkm] 

1910. Affftmria neomextea&a Rehn, Proc. Acad. Nat 8 cl Phils., 1910, p. 
72. 

An established synonym of this species is Mermxna betyraye 8tU. 

Capa and Hot Springs, 
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A large senes from Capa and specimens from Hot Springs are all 
that have been seen of this tnm species in addition to those used 
m Rehn’B detailed study, in which the distribution is given as 
extending “from the Missouri and Yellowstone Rivers region of 
eastern Montana and western North Dakota, south to central and 
western Texas and northern Durango, Mexico, east to north- 
central Illinois, southwestern Iowa, eastern Oklahoma and central- 
northern Texas, west to southern Montana, west-central Colorado 
and southern Ansona 11 

The species, as Morse states, is “characteristic of the coarse 
grasses of the dner portions of the prairie plains and . . often 
locally abundant ” 

The insect does not appear adult before late summer. 


As Mermma bimttaia (Serville) has been found northwestward as 
far as northeastern Nebraska, it may very possibly occur in south- 
eastern South Dakota It is an inhabitant of the rich grasslands 
of the southeastern United States, occurring adult during the 
late summer and fall 

Mend fate mmraffrnnk mefafiffi Re hn 

1019. Mtrmvna maculipenn mcdungi Rehn, Proc Acad Nat. Bci Phila , 
1919, p, 111, pi VII, figs 15 to 26 [cf, 9 , (typo locality) Rosebud, 
Forsythe County, Montana 1 

Springfield, August 0, 1924, 1 9 Pierre, August 5, 1919, 3 <*, 
1 9 . Capa, August 1 to September 11, 1919 and 1922, hi <?, 03 9 
Whitewood, August 29, 1924, 1 <? 

This insect, untd Rehn's revision, had been regularly mistake^ 
for AT bmUata (Semlle) Rehn defines its range as extending 
“from the eastern Yellowstone Valley of Montana south typically 
to southern Nebraska, western Kansas, southern Colorado [and 
also westward to] northern Utah. The eastern limit of the range 
is apparently reached in south-central Wisconsin, the central 
axis of Illinois and southern Missouri ” 

“Grassy patches and stretches of sparse short grass are frequented 
by this form, these in a variety of [open] situations. The available 
series shows that the species occurs adult as early as July 8 and as 
late as September 14.” The northwestern known limit is now 
Columbus, Montana. 10 

»A is before us September 1, 1924, by N Griddle and bekmgtag 
to the Canadian National Collection. 
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This race mtergrsdes southward with M macuitpennt « macult- 
pennu Bruner 

Though Bruner has reported that Syrbtda admxrabihs (Uhler) 
occurs over the entire state of Nebraska, it has as yet not been 
secured m South Dakota, where it may prove to be present in the 
richer grasslands along the southern border of the state. 

Ami opUtas UrtJpes (Say) 

1826 Gryllu* hvrtipc* Bay Amcr Entomology, II, pi 34 [ 9 , banks of 

Arkansas River, Colorado ] 

1903 AcroiophUus hvri\pes Cooley, Bull 51, Montana Agr Exp Sta , pi 
VII, 5k 4 

1904 [AcrolcpkUm] umjormu Bruner, Biol Ccnt-Amer,, Orth , II, p 

47 [ 9 , Sterling, Colorado M ] 

1906 AcrUoph%tu9 hxrtxpe* Rehn and Hebard, Proc Acad Nat Sei. 
Phila , 1906, p. 363 

Queried as a valid species when onginally described, the type 
before us shows that umfarmta was based on a feature of mere 
individual color variation 

Newell, July 6 to September 6, 1922 and 1923, 3 cf, 2 9 White- 
wood, July 8, 1923, 2 

This, after Tropidolophua formosut (Say), is probably the most 
remarkable species of the Acndidae of the Great Plains It has 
been recorded from numerous localities in eastern Colorado, Buford 
and Amidon, North Dakota, middle and western Nebraska; 
Montana, Wyoming, and New Mexico, as well as the Pecos River 
m the latter state or Texas, while its northern limits of distribution 
are Medicine Hat, Saskatchewan and MacLeod, Alberta. 

This insect is often found moderately numerous locally in strictly 
plains environment It flies vigorously, but being somewhat 
clumsy ib easily secured. The material before us indicates that 
adults probably appear m largest numbers early in August 
EilWUlt trieariaatas (Thonuu) 

1873 jS/fenotoJArtwl tncannoiua Thomas, Kept U S GeoJ Surv Terr, 
V, p 84 [ 9 , Wyoming ] 

1914 ErUetixx tncarxruUm Homes, Umv of Minnesota Agr Exp Sta 
Bull 141, Tech , p 19 

There is a decided probability that the Texan E tnrgaiua (Scud- 
er) and E , nanetda (Scudder) from southern Colorado and northern 
New Mexico are synonyms of the present species Study of material 
from those regions and Wyoming will be needed to prove thia 

Lake Hendricks, Lake Oakwood, White, Brookings, Garre tson, 

11 Here selected as single type, Hebard Collection, Type no. 25 
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Canton, Tabor, Aberdeen, Springfield, Wessington Springe, Mo- 
bndge, Pierre, Capa, Rosebud, Philip, Interior, Martin, Rapid 
City, Pine Ridge, Smithwick, Whitewood and Hot Springs. 

The present senes of one hundred and forty-seven specimens 
shows very decided individual color diversity, sometimes accom- 
panied by striking differences in the strength and contour of the 
pronotal cannae. The male antennae are decidedly clubbed, 
those of the females being usually very weakly, but occasionally 
moderately, plubbed* 

The adults before us were secured from 11 to August 24, 
the majority having been taken in June The insect makes its home 
in the short grass of the plains 

Little can be said as to the definite limits of its distribution as, 
being a spring species, it has usually disappeared by the time field 
work for Orthoptera is, as a rule, undertaken North of South 
Dakota, it has been recorded from Devils Lake, North Dakota, 
northeastward to Ottertail County, Minnesota, and southeastward 
it is known from Iowa The insect is probably widely distributed 
over the Great Plains and dry adjacent regions, being wholly 
supplanted in the humid East by E simplex (Scudder) 

Optil obMUVft (Tbomju) 

1872 Oxlycoryphut] ohtcurus Thomas, Prelim Kept U 8 Geol Surv 
Montana and Terr , 5th Kept jD 406 [ 9 , iFort Fetterman 1 *!, Wyoming ) 
1898. Opna obteura Lugger. Third Ann. Kept Sent. State Exp Sta 
Umv Minnesota, 1897, p 118 

Big Stone, Lake Hendricks, Lake Oakwood, Brookings, Hecla, 
Wessington Springs, Chamberlain, Mobndge, Pierre, Capa, 
Interior, Martin, Buffalo, Lemmon, Bison, Newell, Nisland and 
Spearfish 

The present senes includes one hundred and two specimens of 
this common grasshopper, which is generally distributed over the 
Great Plains, prefemng, as its habitat, areas of short grass, par- 
ticularly buffalo grass These specimens were taken between 
August 5 and September 6 

Northward it has been reported from Buford, Medora and Ami- 
don, North Dakota, while eastward in Minnesota it has been 
found at Brown Valley, Fergus Falls and Mankato To the south 
its distribution eastward Is decidedly less extensive, as it does not 


a As determined from the type, m the United States National Museum 
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occur in eastern Nebraska It has once been recorded from west 
of the Rocky Mountains, at Salt Lake City, Utah. 

The species appears adult from midsummer to late fall 

A mphH o cM tf oolor*4oa (Thorn**) 

1872 jSJfe»o6o*6n«] bicolor TbotoM, Ann Rapt U 8 Geol Surv Terr , 
V, p 466 [ 9 , eftflt of [Rocky] Mountain* in Colorado and Wyoming. ] 

1873. .Sffanoftottru*] coloradm Thomas, Rept IT 8 Oeol 8urv Terr . V, 
p 82 (New name proposed to take the place of the homonym, Steno- 
bothtuM ot color Thomas ) 

1897 Akentetu* unicolor McNeill, Proc Davenpprt Acad Nat Sci , VI, 
p 225. plate III figs 12, 12a and 12b [<? t Colorado L 

1899 Acentetu* cantuUue Scudder, Proc Amer Acad Arts and 8ci„ p 
46 [d\ Flonm&nt, Colorado ] 

1906 Akontelv* imt color Rehn and Hebard, Proc Acad Nat 8ci Phila , 
1906, p 364 

'the presence or absence of pronotal supplementary cannae is a 
matter of individual variation in this insect, and Akentetus McNeill 
consequently falls as a synonym of Amphxtornus McNeill. 

It is equally evident, from study of the original descriptions and 
large series of the species before us, that Akentctus untcolor McNeill 
and Acentctua carxnatus Scudder are synonyms of color adu*. 

Mobndge, Pierre, Capa, Intenor, Buffalo, Newell, Nisland, 
Spearfish, Whitewood, Sylvan Lake and Hot Spnngs 

This species enjoys a very wide range in the arid regions of the 
west, but is replaced in California by A ornatua McNeill It is 
true, as Bruner has stated, that the insect is a characteristic species 
of the Great Plains, but its distribution extends far beyond those 
limits, as it is known fronj as far east as Havana, Illinois, and north 
to Aweme, Manitoba, Walsh, Alberta, and Penticton, British 
Columbia South of South Dakota it is known as far east as 
Barber County, Kansas and central Nebraska, and north to Amidon 
and Medora, North Dakota. In many regions its distribution is 
probably discontinuous and, until more detailed studies are made, 
its definite range can not be accurately given. 

Though the species is able to adapt itself to a much wider and 
more diverse environment than Opeta obacura (Thomas), it never 
appears in as great numbers as that insect. 

The adults here recorded were taken from July 14 to Septem- 
ber 9, the usual period of adult abundance being from midwftumner 
to late fall 
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CordOaorts owIfMto oerifttdlt (Thomu> 

1873. 8t[encboihriU\ ocnpitiUu Thomas. Rept. U S Geol Surv Terr, 
Hayden, V, p 81 [ 9 , Colorado 11 , Wyoming, southeastern Idaho j 

1000. CordiUacrU occipitalis Rehn and Hebard, lW% Acad Nat Sot 
Phila , 1009, p 138 

We have been obliged to examine large unstudied senes of the 
genus, in order to determine the status of occipitalis and cinerea 
It appears that the latter is a northern geographic race of the former, 
typical matenal of which is before us from Lethbridge, Alberta, 
Montana, Wyoming, Aweme, Manitoba, and Medora, North 
Dakota It is also apparent that typical occipitalis cinerea occurs 
in northwestern South Dakota, though m that region the condition 
developed is probably, as a rule, intermediate. 

Typical occipitalis occipitalis occurs m Colorado east of the 
Rocky Mountains, in New Mexico and in Nebraska, swinging up 
into South Dakota in and east of the Pine Ridge country In the 
Blaek Hills and in northern South Dakota an intermediate condi- 
tion between these races is encountered 

Superficially occipitalis occipitalis differs from occipitalis cinerca 
in its larger sise and more elongate form, the (usual) presence of a 
pale streak in the proximal half of the area between the discoidal 
and mediastme veins of the tegmma and (usually) pinker caudal 
tibiae Revision ary study will probably reveal other features 
useful in separating these races, which show exactly the same 
distribution m the Pine Ridge country as do the northern and 
southern races of Circotettix tabula Rehn and Hebard. 14 

Hecla, August 22, 1924, 9 ^7 9, intermediate between occipt- 
tails occipitalis and occipitalis cinerea 

Martin, September 3, 1923, 1 <?, 1 9, typical occipitalis occipi- 
talis 

Rosebud, July. 1904, (L Bruner), 1 9, intermediate between 
occipitalis occipitalis and occipitalis cinerea 

Pine Ridge, September 2, 1924, 2 9 , typical occipitalis occipitalis 
Buffalo, August 27, 1924, 0 5 9, intermediate between 

occipitalis occipitalis and occipitalis cinerea, except 1 cf, 1 9 which 
are typical of occipitalis cinerea 
Wasta, September 12, 1923, 1 9, occipitalis occipitalis, showing 
a marked tendency to ward occipitalis cinerea 

u The single type here selected, a female from Colorado, is m the Urn tod States 
Natkmal Mnwum. It measures as follows length of body IS, length of tegmen 
13, length of caudal femur 12 mm. The tegmma show the pale streak usual m 
this race though but rarely found in the race C. oecipUaHs cinerea (Bruner) 
^Bee Reton/TraDa' Amer. Eat Soc . XLVTI. p 180. (1021) 




56 


PROCEEDINGS OP THE ACADEMY OP (Vol LXXVTI 


Creaton, June 28, 1024, 2 d% 1 9, typical occipitalis occipitalis 

Battle Mountain, cast of Hot Springs, 3750 to 4400 feet, July 21, 
1909, (J A G Rehn), 1 d% 6 9, intermediate between occipitalis 
occipitalis and occipitalis cinerea . 

Hot Springs, October, 1888, (L Bruner), 1 9, occipitalis occipi- 
talis showing a tendency toward occipitalis cinerea 

As is often the case, these senes of intermediates are individually 
variable, the most noteworthy being a pair of the Buffalo series, 
which, as noted above, are typical of occipitalis cinerea 

CordfflMris occipitalis etaarsa (Bruner) 

1689 OchrUuha (?) ctnerea Bruner, Proc U S Nat Mu* , XII, p 52 [ cT , 

9 Fort McKinney, Wyoming, Birch Creek, Idaho, Burleigh County, 
[North] Dakota, northwestern Nebraska 11 ] 

See under occipitalis occipitalis 

The species occurs in an and environment, usually being en- 
countered in small numbers in areas of desiccated grasses, often 
where scattered conifers are found on low hills and ndges It may 
also bo found on the grassy open of the Great Plains, but is much 
less apt to occur there than in situations such as those described 
above 

Individuals leap vigorously and can also fly, their small sue 
and obscure coloration resulting in the usually rather small number 
present being easily overlooked. Locally, however, the species 
sometimes appears moderately abundant 

Adults probably make their first appearance near the middle 
of July, surviving late into the fall 

CordflUnrig emulate (Bruner) 

1890 OchrUidia? crcnulata Bruner, Proc U 8 Nat Mua , XII, p 51 
[Lertotype, previously selected d" , Fort Robinson, Nebraska ] 

1807 Alpha crenulala McNeill, Proc Davenport Acad Nat 8ci , VI, 
p 247 

Pme Ridge, September 2, 1924, 8 d", 9 9 

Newell, August 23, 1924, 1 cf 

Battle Mountain, east of Hot Springs, 3750 to 4400 feet, July 
21, 1909, (J A. G Rehn), 2 J, 1 juv. 9 

There are also paratypes in the author's collection from Hot 
Springs, South Dakota 

This diminutive species has been reported from Montana, 
Wyoming, Colorado, the panhandle of Texas, southwestern South 

’’Thu record is based on a specimen which is intermediate between occipitalis 
occipitalis and occipitaHs cinerea 
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Dakota and northwestern Nebraska That portion of the originally 
described senes from Silver City, New Mexico, however, represents 
the allied C apache Rehn and Hebard 

The present species is often found with t 1 occtpttahs (Thomas), 
but prefers the short grasses of the plains, particularly in gravelly 
areas and is there usually much more abundant, though often 
scarce on the low hills and ridges The season of adult appearance 
of these species is probably much the same 

Ffattbortroma qoa&imMiilaftm (Thomu) 

1871 fllJenokrfAntt] omdrtmaculalus Thomas, Prelim Kept. U H Geol 
Hurv Wyoming ana Terr , 11, p 280 ( 9 , Kouthem Colorado ] 

1897 Phlxbostroma quadnmacuUUa McNeill, Proc Davenport Acad Nat 
Sol, VI, p 248 

Synonyms are Phhbostroma ptetum Scudder and Stenobothrm 
laetue Uhler 

Chamberlain, Bijou Hills, Mobndge, Capa, Interior, Pine Ridge, 
Buffalo, Castle Rock in Harding County, Newell, Nisland, Spear- 
fish, Whitewood, Battle Mountain east of Hot Springs and Hot 
Springs 

The adults m the present senes of mnety-three specimens were 
secured between July 26 and September 29 

This is one of the commonest species of the Great Plains, its 
distnbution extending north to Bismarck, North Dakota, Aweme, 
Manitoba, Walsh, Moose Jaw and Medicine Hat, Saskatchewan, 
and Banff and Calgary, Alberta Westward it is found to the Rocky 
Mountains in Wyoming and Colorado, in New Mexico being known 
from as far as Silver City In Nebraska it reaches eastward to 
the central portion of the state and m Kansas has been recorded 
from Garden City, while we have material from Barber County 
The southern limits of distribution of this and many other Great 
Plains species are as yet little understood, but in the present case 
the insect has been recorded as far south as northern Chihuahua, 
Mexico 

CMpwHti OOMptra Harris 

1841 LocuHa ChloealUs consperaa Homs, Kept. Ins. Massachusetts Inj 
Veget, 1841, p 149 [Massachusetts ] 

1920. CfUoeaitu amsperm Morse, Proc Boston Soc Nat Hist , XXXV, 
P* 438 

The established synonyms are Lccusia aborttva Hams and Sieno - 
boikru* melanoplturus Scudder 

WaUbay, Lake Hendricks, White, Brookings, Elk Point, Spring- 
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fipld, Capa, Buffalo, Spe&rfish, Whitewood, Englewood, State 
Game Park, Game Lodge and Hot Springs 

Two females are macropterous, in the present series of forty-five 
specimens, taken from July 8 to September 17 

This handsome grasshopper appears adult in late June and is 
usually found in small numbers m bushy pastures and on the edges 
of woodlands m dry situations, particularly where bits of wood 
are lying about, in which the females oviposit 

It is found from New England south to northern Virginia and 
in the Appalachian Mountains to North Carolina, north and west 
to the Severn River, Ontario, Dog's Head, Manitoba, Banff, 
Alberta, and m British Columbia to the 52d parallel The insect, 
however, has not been found west of South Dakota anywhere on 
the Great Plains, southward being known from northern and eastern 
Nebraska and Magazine Mountain and northwestern Arkansas 
Gillette's record of this species from Fort Collins, Colorado, is 
almost certainly based on material of C abdominahs (Thomas) 

CMo— M» iMwImMs (Thom**) 

1873. Ck\rysochraon] abdominalu Thomas, Rept U 8 Gaol Surv Terr , 
V, p 74 j 9 , Montana.] 

1000 CUotalH* abdominalu Rchn and Hebard, Prop Acad Nat Sci 
Phil* , 1900, p 307 

Whitewood, State Game Park, Sylvan Lake at 6300 feet and 
Hot SpnngB. 

Thirty-nine specimens represent this rather uncommon species, 
taken from August 27 to September 17. It appears adult con- 
siderably later than C. conapersa Harris, but may be found so early 
in August 

It appears to prefer hills and mountain slopes with a scattering 
growth of trees and is usually encountered m small numbers. 

The distribution is apparently discontinuous, the insect having 
been recorded as far east as the Severn River, Ontario. It is known 
from several localities on the Upper Peninsula and Oogebic County 
in the Lower Peninsula of Michigan, Bemidji, Minnesota; North 
Dakota, numerous localities in Manitoba, Saskatchewan, Alberta, 
and British Columbia as far north as the Chilcotm District, and 
from the Yellowstone Park, Wyoming. The Rocky Mountains 
carry its range far southward, it having been recorded from Mamtou 
and Willow Creek, Colorado, and from Beulah, Truchas Peak and 
the Sacramento Mountains at Clouderoft, New Mexico. 
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OiphaMb nUh (Burmeirter) 

1838 Ojomphocerus] pehdnu t Bunnewter, Handb Ent , II, Abtb II, pt 
I, p 650 [Pennsylvania ] 

1920 OrphiMla pehdnm Morse, Proc Boston Soc Nat Hut , XXXV, 
p 430 

The synonyms of this species are Scudder’s SUnobotkrus mocuh - 
penn t* and propinquans and his OrphuUlla pratorum 
Sisseton, Big Stone, Milb&nk, Brookings, Elk Point, Waubay, 
Hecla, Springfield, Wesemgton Springs, Martin, Buffalo and Newell 
The Benes of one hundred and thirty-one specimens was secured 
between August 5 and September 26, the large majority having 
been taken at Waubay on the same day, August 21 , 1924 
This is one of the most abundant grasshoppers in the grasses of 
open or wooded country of the southeastern United States, extend- 
ing northward, but much scarcer and more local m distribution, to 
the borders of the Canadian Zone In the south its range westward 
is continued far across Texas and Oklahoma, but it is apparently 
scarce west of central Kansas and Nebraska and may not occur 
west of the above South Dakota localities until the Rocky Moun- 
tains are reached On the Plains, at the foot of those mountains, 
the species has been recorded from a number of localities, but we 
believe that generally over the Great Plains it is absent or occurs 
only in very restricted areas. The species has also been found at 
Albuquerque and Mesilla, New Mexico, having very possibly 
reached there from the north rather than from the east Its northern 
limit in the west is shown by a male, now before us, from Baldur, 
Manitoba. 

There is still much synonymy to be cleared up in this genus, 
this affording one of the major reasons for uncertainty as to the 
western limits of distribution of pehdna , though we believe that 
Californian records of the species were almost certainly based on 
incorrect determinations 

In South Dakota the species is apparently rather scarce, though 
it has been reported from North Dakota as “fairly common through- 
out the eastern part of the state” and from Nebraska (as mocult- 
pennia) as moderately common in the eastern and middle portions. 
In these regions it probably appears adult m midsummer 

OtfknlaDs quiois (8cod<Ur) 

1862 &[Mi 06 o<ArMl tpecioeu* Scudder, Boston Jour Nat Hist , VII, p 
468. frf* St. Paul, Minnesota ] 

1920. OrphuMta *pe ctosa Morse, Proc Boston Soc, Nat Hut , XXXV, 
p 436. 
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The synonyms of this species are Scudder’s Slenobothrus aequahs t 
bihneotus and gracilis 

Bisseton, Big Stone, Waubay, Hecla, Watertown, Lake Hendricks, 
Lake Oakwood, White, Brookings, Canton, Elk Point, Volm, 
Springfield, Chamberlain, Mobndge, Pierre, Bijou Hills, Capa, 
Phihp, Interior, Rapid City, Rosebud, Lemmon, Bison, Buffalo, 
Newell, Spearfish and Hot Springs 
The series of two hundred and seventy-two specimens here 
recorded was taken from July 10 to October 4 
Enormously abundant in favorable localities m New England, 
this insect occurs m the East from that region to the Piedmont of 
northern Virginia and in the Appalachian Mountains to Linville, 
North Carolina Northward it is recorded from Toronto, Ontario, 
but is limited to local areas in Indiana and Illinois, appearing 
again abundantly in the Lower Peninsula of Michigan, Minnesota, 
at Aweme, Manitoba, 11 in North and South Dakota, Iowa, Nebraska 
and Kansas, and reported westward to the Yellowstone Valley of 
Montana by McNeill Southwestward it has been found on Che- 
hawhaw Mountain, Alabama and at Shreveport, Louisiana 
It is evident that this insect prefers dry, though not very dry, 
grasslands and is more boreal than the majority of the species of 
the genus This probably accounts for its absence over all but 
the northern portions of the Great Flams 
Like O. pehdna (Burmcister), the present species is subject to 
decided individual variation, while a multitude of color phases are 
blended in many ways 
Dftohromoipbi vtridii (Scudder) 

1862 C[hryaochrtum ] vmdxa Seudder, Boston Jour Nat Hwt . VII, p 
4W J <j\ 9 , Connecticut ] 

1920 thchromorphu tnrvlu Morse, Proc Boston Soc Nat Hist , XXXV. 
p 432 

Established synonyms are Chloealti# punctidaius Scudder, 
Opomala brmpenms Thomas and Truxahs anguskeomis St&l 
Canton, Vermilion, Elk Point, Yankton and Springfield 
The sixteen adults at hand were secured between July 24 and 
September 9 

This is a common species in the eastern United States, reaching 
northward to central Massachusetts, the Great Lakes and in Minne- 
sota to the Minnesota Valley, It is not known from North Dakota 


11 A pair, taken October 1, 1924 by N Cnddle, are in the author’* collection 
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and in South Dakota is probably limited to the extreme south- 
eastern portion It is reported os rather rare in Iowa In Nebraska 
it reaches westward to the middle portion of the state and in Kansas 
as far as Barber County The westernmost records to the south are 
Shawnee, Oklahoma, and Denison, San Antonio and Carnzo 
Springs Texas 

Inhabiting weedy spots, grassy fields and overgrown depressions, 
the insect is frequently encountered over its wide range, but rarely 
m large numbers In South Dakota it probably appears adult 
early m July 

ChortUppoi eitrtipMtxtifl onrtipMmii (H«rrJ«) >’ 

1841 Locu&ta {CkloeaUu t) curtipeunu Harrw, Kept Ins Mawaohu»etts Inj 
Vegct, 1841, p 149 [tf, 9, MaasachuaetU 1 
1920 Chorthippuv curtxptnni* Morse, Pror Boston Soc Nat Hist, XXXV, 
p 440 

Recorded synonyms are Stenobothrm longxpenms Scudder and 
Stenobothrnn coloraderms McNeill 

Sisseton, Big Stone, Lake Hendricks, Brookings, Hecla, Spnng- 
field, Mobndge, Lemmon, Buffalo, Newell, Whitewood, Engle- 
wood and State Game Park 

The senes of forty-six specimens was taken from August 6 to 
September 2 

In the east this insect is known from Spruce Brook, Newfound- 
land to central New Jersey and in the Appalachian Mountains 
south to North Carolina Westward its distribution includes the 
northern United States and southern Canada to Bntish Columbia, 
where intergradation with C curhpennis ortgonenms Scudder 
occurs It is not found on the Great Plains, though abundant in 
the mountains of Montana, Wyoming and Colorado, extending 
there as far south as Cloudcroft, m the Sacramento Mountains of 
New Mexico Though widely distributed in favorable local en- 
vironment m North Dakota and Nebraska, it has not been reported 
from Kansas Revision is necessary before the western limits of 
distribution can bo determined, the status of the species of the 
genus, described from the far west, being yet somewhat uncertain 
and the areas which they cover not defined 

The species inhabits areas of rich grass, particularly in marshy 
environment, and though often local in distribution as a result, 


iT 8ee Rehn in Buckell, Froc Ent Soc British Columbia, No 20, 8y*t Ser. 
p 2a ( 1922 ) 
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it ib usually encountered in very large numbers It appears adult 
early in July 

Oomphocenu «UTitai Thom** 

1873 0{omuhoceru9} davcUus Thomas, Kept U S Geol 8urv Terr , V, p 

96 [<f , Kansas, (m error? 11 )] 

1874 GompAoceru* carpetUerii Thomas, Bull U 8 Geol Surv Terr, 

Hayden, I, p 05 [<f $ near Mountain of the Holy Cron, Colorado, at 

8000 to 10000 feet ] 

1875 Gomphocsru* drptydm Scudder, in Dawson, Kept GeoL and Re- 
sources 49th Parallel, p 344 1 9 , Sourw River, southwestern Manitoba ) 

1000 QompAoceru4 clavhtu « Rehn and Hebard, Proc Acad Nat 8cu Phi la , 
1906, p 370 

1914 (hmphoctru* clepsydra Somes, Uruv Minnesota Aar Exp Sta, 
Bull 141, Tech , p 30 

In 1903 Caudell placed carpentem and clepsydra as synonyms of 
clavaiwt The synonymy of clepsydra was again indicated by E 
M Walker in 1910 

In spite of these decisions, we do not feel satisfied with recognising 
the synonymy of clepsydra as final Only two species of the genus 
are known from North America clavaius and the Mexican G 
mendxonahs Bruner With the present-day better understanding 
of geographic races, however, the stunted form of clavatus from the 
high Rockies, the males of which have slightly thickened cephalic 
tibiae, 1 * may prove separable racially from that of the Great Plains, 
and the name clepsydra would then be available for the latter geo- 
graphic race. This point will be definitely decided only after 
detailed revision, with large senes for the necessary comparison 

Lake Hendncks, Lake Oakwood, Brookings, Capa, Rosebud, 
Philip, Martin, Rapid City, Newell, Spearfish, Whitewood, Dead- 
wood, Smithwick, Battle Mountain east of Hot Springs and Hot 
Spnngs. 

Thu series of ninety-two specimens includes adults taken from 
June 21 to August 14 In South Dakota the species reaches 
matunty in the late spring and appears to become very scarce by 
the first of August 

This interesting insect ranges from western Minnesota through 
southern Manitoba, Prince Albert, Saskatchewan, and Alberta to 


■•This specimen was sent to Thomas by Dodge and was apparently mis- 
labelled, as the species may not occur m K an sas and that specimen, showing 
slight thickening of the cephalic tibiae, very probably came from a high elevation 
in the Rooky Mountains 

*• Thomas had evidently not seen males off? nbiricut (Linnaeus) in comparing 
hit male of Mrpsafrrti, as in that species the males nave the cephalic tibiae 
greatly swollen, piriform and very distinctive 
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the Rockies It is known from many localities in North Dakota 
and in Nebraska is said to be quite common in the middle and 
eastern portions of the state Though abundantly present on the 
dry grassy uplands throughout its range it has been rarely found 
on the Great Plains of Colorado, but is known from many localities 
in Montana and Wyoming In the Rocky Mountains of Colorado 
and New Mexico the species is frequently encountered and has 
been taken as far south as Cloudcroft, m the Sacramento Moun- 
tains of the latter state 

FUtybotlmu bttuuwu (Thomas) 

1871 Stlenoboihm*] brwruiv* Thoms*, Prelim Rept U S Gool Surv 
Wyoming and Terr , II, p 280 [cf, 9 , Cafion City, Colorado) 

1006 PUUyboihrua brunnrus Rehn and Hebard, Proc Acad Nat Scl 
P hila , 1906, p 369 

Battle Mountain, oast of Hot Springs, 3750 to 4400 feet, July 
21, 1909 (J. A G Rehn), 3 large juv 9 , 2 Bmall juv 9 

The above record and those from Regina, Saskatchewan, Amulon, 
North Dakota, and western Nebraska, represent the extreme 
eastern limits of the species distribution It has not been found 
on the Great Plains themselves, a rather odd feature of its distri- 
bution as, m its favorite mountain habitat, it occurs m areas of 
short, dry grasses and not in the richer grasses of such environment. 
The species is known from the Rocky Mountains m central and 
northern Colorado, Wyoming, Montana, and Idaho* 0 and from 
British Columbia, where, in the Chilcotin District, it has appeared 
in great abundance, damaging considerably the grasses of the 
cattle range. It has been recorded from Goodlands, Manitoba, 
and also occurs at Kipp, Alberta * l 

The first adults probably appear in South Dakota in late July. 

The large and handsome Bovpedon nubtlum (Say) should be 
found along the southern border of central South Dakota, as it has 
been reported from Nebraska as “more common northward than 
elsewhere. ” It has also once been reported from Iowa, without 
definite locality. The species is one of the most striking which 
inhabits the ncher grassy areas of the Great Plains. 

The males are medium sized, largely black, with organs of flight 
extending to apex of abdomen. The females are much larger, 


* We sn satisfied that the sp earn does not occur in California, though such 
has been Mated by McNeill and Scuddcr 
» A male w before us, taken August 10, 1919* by N Criddle 
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light brown or green marked with dark brown (rarely melanistic 
like the males) and with tegmma covering scarcely half the abdo- 
men 

Another beautiful species, Boopedon savannarum Bruner, is 
known only from the small senes ongmally described, which was 
taken at West Point, Nebraska, "on sand hills and pr&ines ” 
This species shows the same sexual difference in sise as nvbilum, 
but both sexes are dark brown with lateral lobes of pronotum 
narrowly margined cephalad and caudad with buffy, and tegmma 
represented by oval pads, with apices sharply rounded 
This insect may occur in southeastern South Dakota 

Btothoffhynw rraeflt ^cudder) 

1862 A [rryp^ertijoranlu Soudder, Canadian Nat and Geol , VII, p 286 
[cF, probably Winnipeg, Manitoba, Maine ] 

1920 MetoMeihut grainh* Monse, Proc Boston Soc Nat Hist, XXXV, 
p 444 

The genus Mecostethwt Fieber has been definitely fixed as that 
which has long been recognised as Parapleurus Fischer The three 
North American species concerned were, unfortunately, trans- 
ferred to Arcyptera Serville, instead of to Stethophyma Fischer, 
where they unquestionably belong 

Not only is Stethophyma separated from its allies by the very 
small, triangular fovcolae of the fastigium, but in the male sex, 
instead of having the medio-longitudinal internal canna of the 
caudal femora finely denticulate (as is usual), this carina is smooth, 
but analogous denticulations occur instead on the intercalary 
vein of the tegmma and on some of its transverse veinlets 
Englewood, August 30, 1924, 2 d\ 1 9 State Game Lodge at 
4000 feet, September 7, 1923, 2 c?, 19 State Game Park, Sep- 
tember 2, 1924 and September 6, 1923, 3 9 
This insect has been previously recorded from the Black Hills 
m South Dakota It reaches maturity late in the season and is 
not apt to be found adult before the first of August Inhabiting 
wet sedgy meadows as well as bushy swamps, its distribution is 
very local and, though the males are active, fly vigorously and 
stndulate loudly, the heavier females are much less easily found, 
then usually ready to leap down into the thickest tangle of grasses 
at the first alarm 

The insect has been reported fr6m Port-aux-Basques, Newfound- 
land, to AngleBea, New Jersey, and westward from Ontario, 
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Michigan, Manitoba, Minnesota, North Dakota, Nebraska, 
Radisson, Saskatchewan, Edmonton and New Lunnon, Alberta, 
and as far northwest as the Chilcotin District, in British Columbia 


As Slethophyma hneatum (Scudder) has been reported from east- 
ern Nebraska, it may also occur in eastern South Dakota, where 
search should be made m wet sedgy grass areas and in bogs and 
swamps, It is a larger and darker insect than graale, with a pale 
tegmin&l line 

Stetfcoph/ma platyptor* (Scudder) 

1802 A\rcyvUra] ptaiypiera Scudder, Boston Jour Nat Hist , VII, p 462 
[9 , New England 1 

1920 Meco9iethu9 platypUerus Morse, Proc Boston Soo Nat. Hist , XXXV, 
p, 446. 

Springfield, August 6, 1924, 5 d\ l 9 

The distribution of this handsome species is highly discontinuous 
and it is very much less frequently encountered than either S 
gractle or S . hneatum Like those species it inhabits bogs and sedgy 
areas 

It has been recorded from Sherborn, Massachusetts, Thompson, 
Connecticut, Teheran and Champaign, Illinois, Mesaba and Allen 
Junction, Minnesota, Little Rock, Iowa, and Cambridge, Nebraska 

Sttraptoura dtUoatul* (scudder) 

1876 n ScyUina dehcaUda Scudder, Bull Ueol Geogr ijurv Terr , II, p. 
263 {& , Garden of the Gods, Colorado ] 

1876 ” Psoloessa coloradenns Thomas, Proc Davenport Acad Nat Set , 
I, p 252, [ <?, 9 , Denver. Colorado ] 

1876 M Sfcrapkwa daweda Scudder Ann Rept Chief Engineers for 
1876, App JJ, p 510 [ 9 , southern Colorado ] 

After careful comparison of material from numerous localities 
in Colorado and study of the original descriptions, we feel satisfied 
as to the synonymy noted above Scudder’s decussate was separated 
from his delxcatula by McNeill on the slightly longer foveolae alone 
These foveolae of the vertex are subject to some variation in contour 
and the difference noted certainly has no diagnostic value McNeill 
first recognised that colvradeims and decussate represented the 
same species 

Capa, Rosebud, Philip, Martin, Pine Ridge, Creston, Rapid 
City, Hot Springs and Smithwick 

The sixty-five individuals here recorded were secured from 

* Separate dated June 6, 1876. 

» Dated July, 1876 

* 4 Letter of muuumesKm dated May 29, 1876 
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April 23 to June 29 By midsummer the species has largely dis- 
appeared over the greater portion of its range 
This insect is widely distributed in Colorado, Wyoming and 
Montana, but the limits can not be better defined south and west- 
ward, due to probable confusion there with other species of the 
genus Northward it has been recorded (under the synonymic 
name decussate) from numerous localities in British Columbia, 
Alberta, Saskatchewan, and Aweme, Manitoba, and eastward as 
far as Devils Lake, North Dakota, central Nebraska, and Hamilton 
and Morton Counties in southwestern Kansas 
The species prefers gravelly areas scantily clothed with short 
grasses, particularly in hilly country and on the Great Plains 
In Colorado it has been secured as high as an elevation of 8000 feet 
Though probably locally abundant at the height of its season, 
the insect has become decidedly scarce at most localities at the time 
that collecting of Orthoptera is usually undertaken 

Paotoraa tmaa Scudder 

1$75 Psoloesm lexana Scudder, Proc Boston Soc Nat Hist , XVII, p 

512 Jd\ 9 , Dallas, Texas ] 

1906 Pttoioma texana Rehn and Hebard, Proc Acad Nat Sci Phila , 

1908, p 381 

1909 Pndotssa texana. Rehn and Hebard, Proc Acad Nat Sri Phila , 

1909, p 144 

Established synonyms are Scudder’s ferruginea, macuhpennu 
and buddtana and Rehn’s SHrapleura mescalero 

Martin, June 24, J924, 5cT,9 9 Pine Ridge, June 25, 1924, 1 <? . 

The above records define the known northern limit of the insect 
in this longitude Southward it has been reported from the sand 
hill region of Nebraska (as ferruQinea) and from Clark County, 
Kansas From Dallas, Texas, it is known to extend southward 
and westward to southern California, being one of the most generally 
distributed Bpecies of the semi-arid southwestern United States 
and adjacent Mexico In Colorado it has been reported from the 
southern portion of the state and from Colorado Springs 

AfMnlUHi draw (Scudder) 

1876 Chrywchiaon ckorum Scudder, Bull Geol Gcogr Surv Terr , II, p 

262. [ cP , Garden of the Gods, Colorado ] 

1906. AffsneoieUtx dearum Rehn and Hebard, Proc Acad Nat, 801 Phila.. 

1906, p 371 

Lake Hendncks, Sioux Falls, Canton, Elk Point, Waubay, 
Volin, Hecla, Springfield, Wessington Springs, Chamberlain, Bijou 
Hills, Mobndge, Pierre, Capa, Interior, Lemmon, Wasta, Buffalo, 
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Rapid City, Newell, Nisland, Spearfish, Whitewood, Dcadwood 
and Hot Springs 

Rebn and Hebard synonymixed Bruner’s acuddert and oceideniahs 
in 1906 and Blatchley has done the same for Hancock’s arenosus 
in 1920 The status of A australis Bruner is still, however, un- 
decided 

One hundred and twelve adults are represented, taken from July 
5 to September 29, the first date being very probably very close 
to that of the first appearance of adults in this region 

The insect is found very abundantly in eastern Colorado to the 
Rocky Mountains, north to Medicine Hat and the Saskatchewan 
Valley, Saskatchewan and Aweme, Manitoba Eastward it is 
known from numerous localities in Minnesota and in the local 
sandy areas of Illinois and Indiana, the easternmost being Terre 
Haute in the latter state, and Three Oaks, Michigan Southward 
it is generally distributed in Nebraska and has been reported from 
Caddo, Indian Territory and from numerous localities in the western 
portion of northern Texas and northern and eastern New Mexico 
Due to uncertainty as to the validity of australis, the western limits 
of the distribution of deorum can not lie definitely given, though 
Rehn and Hebard have recorded it from Grand Junction and Ant- 
lers, Colorado, and Salt Lake City Utah 

The species prefers a praine or plains environment and nsuch 
regions is usually generally distributed and abundant in the fall, 
at which time the greatest number of adults are present 

Aoloun (Thoms*) 

1870 S[tauronotus ] eUtoUi Thomas, Proc Acad Nat 8ci Phila, 1870, 
p 82 [<?, 9 , eastern Colorado ] 

1003 Avloaua elhottx Cooley, Bull 51, Montana Agr Exp Bta , pi IV, 
figfl 3 and 4 

1904 Aulocara tthottx Gillette, Bull 94. (Tech Ser No 8), Agr Exp 
Sta Colorado Agr Coll , p 29 

Established synonyms are Scuddcr’s coerulnpes, deesns and Oedo- 
eara strangulatum 

Interior, Buffalo, Newell, Nisland, Spearfish, Whitewood, State 
Game Lodge and Hot Springs 

Sixty-three adults are before us, taken between June 28 and 
September 11 

The insect is known in Canada only from Lethbridge, Alberta, 
and Vernon and the Lower Okanagan Valley in British Columbia 
In the Rocky Mountain states it has been repotted from Montana, 
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Wyoming, Utah, Colorado and New Mexico Its recorded eastern 
limits are Cache and Snyder, Oklahoma, Garden City, Kansas, 
middle and western Nebraska, and Buford and Amidon, North 
Dakota We have also examined material from the Wallowa 
Mountains, Oregon, and Mulcshoe in Bailey County, Texas 

It prefers the cattle ranges of the west, at times becoming ex- 
ceedingly abundant and has been reported as decidedly injurious 
Junng such periods 

Though appearing adult m late spring, the majority probably 
reach maturity about midsummer 

Aiiloam imoratan Bcuddor 

1809 Aulocara femoratutn Scudder, Proc Amor Acad Arts and 8ci , 
XXV, p 66 (o' Lakin, Kannaa .Pueblo, Colorado, Provo, Utah ] 

1904 Auiocnra fermmiutn Gillette, null 94, (Tech Ser No 6), Agr Exp 
Sta Colorado Agr Coll , p 20 

Newell, N island, Spearfish and Hot Springs 

The fourteen adults recorded were secured between August 23 
and September 6 

ThiB is a trimmer, more conspicuously marked and less abundant 
species than the preceding Inhabiting a similar environment, it 
has a very wide distribution, though it is often quite local 

It is reported very abundant near the foothills in northern Colo- 
rado, extending northward to the Manas River, Montana, (pre- 
viously unpublished), and southwestward to Jimulco and Lerdo, 
in Durango, Mexico, and the Santa Rita Mountains, Huachuca 
Mountains and Phoenix, Arizona The previously known eastern 
limits of its range are Lakm, Kansas, and Quanah, Texas 

Adults are usually found most numerous m the fall 

OEDIPODINAE 

Aifhia sitwWnlstomi (Thom**) 

1870 T[ommotus] ptevdo-nteiana Thomas, Prtx Acad Nat Sci Phila , 
1870,p 82 Icf, near Cafion City, Colorado ) 

1896 Tomtnotv* therenae Brunner, Berliner Ent Zeitachr , XL, p 277 
( 9 , Fort Yates, North Dakota ] 

1914- Arpkta pieudometana Somes, Unrv of Minnesota, Agr Exp, St* 
Bull 141, Tech , p 36 

The established synonyms are lenebrosa Scudder, sangutnana 
StAI and ovhtxcep* Saussure 

We are pleased to be able to place Tomonotus theresiae Brunner 
in the present synonymy, a name which since its appearance has 
puzsled students of North American Orthoptera The description 
fits pteudomelaba in every detail, and as it does not agree with the 
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only other species of Arphia (to which genus the description alone 
applies) known from North Dakota, definite assignment to 
synonymy is possible 

Big Stone, Lake Hendricks, Lake Oakwood, Brookings, Canton, 
Waubay, Yankton, Hccla, Chamberlain, Mobndge, Pierre, Fair- 
burn, Capa, Interior, Martin, Lemmon, Buffalo, Rapid City, 
Newell, Spearfish and Hot Springs 
This is the most abundant and generally distributed species of 
Arphia in South Dakota, the one hundred and twenty specimens 
here studied having been secured between August 5 and October 21 
Two males from Hot Springs alone represent the melamstic 
color pliase which sometimes occurs in the species hire and degree 
of development of the organs of flight individually vary greatly 
Its distribution can not be very well detailed, as in the weBt 
other species have been confused with it Bruner’s Mexican record 
is based on material, before us, of a distinct species, while Morse’s 
record of Arphia nietana (Saussure) from Quanah, Texas, is prob- 
ably referable to the present insect 
The distribution of pseudometam probably covers tho Great 
Plains and at least eastern portions of the Great Basin, reaching 
northward to British Columbia, Alberta, Saskatchewan, Manitoba, 
Nepigon and Sudbury, Ontario, Minnesota and Michigan (not 
including the extreme northern or the southern portions of the 
state), but is said to invade extreme northwestern Illinois, and we 
have examined a specimen from Amherst Junction, Wisconsin 
It is known from numerous localities m North Dakota and has 
been reported as very common generally in Nebraska and from a 
number of localities in western Kansas It has also been recorded 
from Iowa as the synonymous ienebrosa In the southwest Rehn 
has correctly recorded the species from Las Yegas and Albuquerque, 
New Mexico, and Jerome, Arnoua 
The species prefers areas of poor soil in a dry environment and 
is always found in the open It appears adult in the fall and is 
probably present as late as grasshoppers are able to survive 


friffcbfc Scudder 

1845 Arphia Mgtda Scudder, Dawson’* Rept. GeoL 49th Parallel, p 344 
[<? , Yukon River, Alaska. 9 , Woods End, Aseuuboia J 
1914 Arphia arcta Somes, Uuv of Minnesota, Agr Exp 8ta Bull 141, 
Tech , p 37 


Walker, we believe, correctly indicated the synonymy of A 
arcta Scudder, in 1910 
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Lake Hendneks, White, Canton, Springfield, Winner, Rosebud, 
Philip, Martin, Creston, Rapid City, Whitewood, Deadwood and 
Englewood 

This is a spring form, which probably winters in the immature 
condition, represented by forty-nine adults taken from May 4 to 
July 18 and one immature secured November 0 

In the majority of the present series the wings are orange, a few 
individuals alone having them yellow The caudal tibiae are huffy 
proximad, then with or without a broad suffused brown annulus 
and with distal extremity similarly darkened The large area 
between these annuli is brownish buff, or yellowish, with a very 
faint tinge of green or weak greenish glaucous, these differences 
being largely shown by material from different localities and, in 
consequence, not a matter of pure individual variation 
The species is known from Alaska to Victoria on Vancouver 
Island, British Columbia, from numerous localities m Alberta and 
Saskatchewan and from Aweme, Manitoba The Rocky Moun- 
tains carry its distribution southward as far as Trout Spring, New 
Mexico, while it is known Bouthwest in Utah to Parowan, and from 
Williams, Amona Eastward its known limits are St Anthony 
Park, Minnesota, Iowa and Nebraska In the Colorado Rockies 
it reaches an elevation of 12000 feet 

Arphi* zastfaoptm (Burned* ter) 

1838 0[ed%poda\ xanthoptera Burmeister, Hundh Ent , II, Abth II, pt I, 
p 843 [Carolina 1 

1930 Arphia xanthoptera Morse, Proc Boston Sac Nat Hut , XXXV, 
p 461 

After study of large scries we question strongly the validity of 
Scudder’s Arphia carinata, described from Iowa Furthermore 
Saussure’B Arphia crepuaculum from Texas may also fall, though 
in that region an average larger and more enstate form is developed. 
Reduction of these names to synonymy under xanthoptera must 
await a detailed study of all available material 
Vermilion, September 9, 1924, 3 cP 
Springfield, September 7, 1924, 6 cf, 4 9 
A pair have pink wings, the others all having the wings yellow 
with an orange tinge. 

This insect enjoys a very wide distribution in the East, from 
middle New Hampshire and Bemen County, Mic hig an, to Orange 
City Junction, Florida. The recorded western limits are. Pipe- 



1925] 


NATURAL SCIENCES OF PHILADELPHIA 


71 


stone, Minnesota, eastern Nebraska, Sedgwick County, Kansas, 
and Clarendon and Denison, Texas 
The present species appears in the fall, preferring open woodlands 
and sandy fields 

Arphia (Implex Scudder 

1875 Arphia nmphx Scudder, Phm Boston Soc Nat Hurt XVII, p 
514 | tf 1 , 9 , Dallax, Texas 1 

1875 Arphia luteola Shudder, I’roc, Boston Soe Nat Hut , XVII, p 515 
I cT, 9 , Dallas and Bosque County, Texas ] 

1905 Arvhin decepta Bruner, Biol Cent -Amor , Orth , 11, p 132 [<?, 

9 , Cordoba, Onxaba, 1 * San Rafael and Jalapa, all in Vera Crux, Mexico 

A seneH from near Dallas, Texas, compared with much material 
from other localities, convinces us that the name luteola is based 
on merely a striking color phase of simplex and must consequently 
be placed in the present synonymy In subsequent literature the 
name simplex has sometimes been reserved for small and pallid 
individuals and luteola for the optimum of both size and color pat- 
tern Such differences are elearly shown by the series at hand to 
have no specific or racial significance whatever 
Bruner’s decepta is also a synonym The type and paratypes 
before us have the pronotum only slightly rougher than is usual 
for the species, this feature alone being insufficient for diagnostic 
purposes The wing coloration is individually variable, ranging 
in our Mexican senes from martius yellow through light salmon- 
orange to bittersweet .pink The sue variation is not decided in 
this senes, but is very considerable m Texas, where, however, the 
optimum developed is apparently the result of local environmental 
influences rather than due to geographic distribution Such were 
the major differences given by Bruner to separate decepta from 
simplex and, with no others existing, can not be considered 
sufficient for specific separation 
Elk Point, June 16 to September 8, 1924, 4 cf, 6 9 
The above record represents the northernmost for this very 
handsome species, whose distribution extends southward to Vera 
Crus, Mexico It ib probably widely distributed in northeastern 
Mexico and in the United States has been reported (often as 
luteola) from Camso Springs, Spofford, San Antonio, Wichita 


* A female from thu locality has been selected as single type. Kebard Collec- 
tion Type No 273 
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Falls, Denison and Dallas, Texas, Caddo and Howe, Oklahoma, 
and Sedgwick County, Labette County and Topeka, Kansas *• 
We have also material from Lincoln and Roca, Nebraska 


We have before us a specimen of the widely distributed eastern 
Arphia sxdphurea (Fabncius) from Iowa City, Iowa Bruner 
repoits it as not common in eastern Nebraska, but examination 
of lus material proves that to* be an incorrect determination, 
based on other species of the genus It has, however, been recorded 
from numerous localities in Minnesota, including Pipestone, and 
will therefore almost certainly be found m extreme eastern South 
Dakota The mseu. inhabits rather open woodlands and appears 
adult early m the spring, adults probably being no longer present 
at the time the majority of species have reached their greatest 
adult abundance 

Chortophac* Tfrlfltfif (DeOeer) 

1771 Acrydtum tnndi-fascuUwn DeOeer, M6m Hist Nat Ins, III, p 
408 [ 9 , Pennsylvania ] 

1020 Vhortophaga nruixfatciaia Morse, Proc Boston Soc Nat Hist , 
XXXV. p 466 

Seven synonyms arc known, all of them long established 
Lake Hendricks, Brookings, Garretson, Salem, Canton, Elk 
Point, Yankton, Springfield, Pierre, Rapid City, Whitewood and 
Hot Springs 

Sixty-one specimens are before us, the -adults taken between 
April 20 and September 17 The species is probably the first 
grasshopper to appear in the spring, except certain grouse-locusts, 
and is probably double brooded in South Dakota, adults being 
consequently found occasionally in the fall as well 

In jthe east it is found everywhere from New England and southern 
Ontario south to the boundary of the southeastern Sabalma Zone, 
in which it is supplanted by Chortophaga austrahor Rehn and He- 
bard Westward, however, it reaches the Gulf of Mexico and has 
been recorded from Brownsville, Texas, Mesilla and Las Vegas, 
New Mexico, Fort Collins, Colorado, in Utah south to Richfield, 
and north to Maple Creek, Moose Jaw, Saskatchewan, and 
Manitoba There is also a questionable record from Victoria, 
British Columbia North and west of Texas, however, we do not 


M SauMure’a record of simplex from California u oertamlv in error, as are those 
hv Scudder from Denver, Colorado and Utah 
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believe that it is anywhere as abundant or as generally distributed 
as in the east 

Areas of nch grass are preferred by the species, though it may be 
found in almost any open environment which is not marshy or 
very and 

Inooptotophiw snbfraellls CaudoM 

1903 Kncvptolophus tubgractlU Caudell, Proc Ent Soc Washington* 
p 163 [cf, 9 , Phoenix, Aruona J 

1906 Encoptolophus U&erm* Bruner* Biol Cent -Amer , Orth , II, p 142 
[cf, 9 , El Pmo and Camso Springs, Texan, Mculla, New Mexico* 1 ', 
Queretero and Lcrdo in Durango, Mexico ) 

We have indicated and discussed the synonymy of tacensis, in 
a paper which will appear shortly *• 

Elk Point, September 8, 1924, 4 d*, 4 9 , Capa, August 7, 1919, 
1 9 

The addition of this Bpecics to the South Dakota list comes as a 
very decided surpnse Though widely distributed in the south- 
western United States and adjacent Mexico, the insect had not 
been previously recorded north of Dallas, Texas, nor is it repre- 
sented in large collections before us from Kansas and Nebraska, 
through which states it has undoubtedly reached South Dakota 

The Capa individual is of normal size but those from Elk Point 
are unusually small and dark 

The species prefers waste areas where the ground is bare or 
supplied with very scant weeds In the semi-and southwest it 
is often found on flat bare areas in the vicinity of dry water courses 

In addition to the localities given in the above references the 
species has been recorded from Brownsville, Spofford, and Ysleta, 
Texas, Roswell, Alamogordo, Mesilla, Albuquerque, Aden and 
Demmg, New Mexico, and San Bernardino Ranch, Tucson and 
Florence, Arizona 


gaooflolopluui ooftriU (Scudder) 

1862 O\edipoda] coetalu Scudder, Boston Jour Nat Hist , VII, p 473 
1 9 , Texas ) 

1876 Encoptotephu* parttus Scudder, Proc Boston Soc Nat Hist , XVII, 
p 480. [ <? , Dallas, Texas ] 

1904 Encoplolopku* edaradentv* Bruner, Bull 94, Agr Exp Sta Colo- 
rado Agr Coll , p 58. [cf\ 9, Fort Collins, Colorado ] 

1905 Bncoptolophut Tnonianus Bruner, Biol Cent -Amer , Orth . II, p 

HO Id 9, Boseman, Montana] „ ^ , _ . , „ 

1906 Encoptolophu$ sd&mderm* Renn and Hebard, Proc Aead Nat 

Set Phila , 1906, p 374 

IT The recorded paratype from "southern California'' is probably incorrectly 
labelled 

u Trans Amer Ent Soc , LI, (1925) 
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Large series from Dallas, Texas and other localities in that state 
and Colorado, and the type scries of montanua, compared with the 
original description of costal is, offer conclusive evidence of the three 
synonyms given above The name parvus was based on a small, 
obscurely colored male, the difference from the female type of 
costahs being wholly attributable to individual variation Bruner 
described coloradensis clearly without effort to ascertain any dif- 
ference from the Texan species, and no differences arc to be found 
His later description of montanus is even more at fault, in a series 
of fourteen males and sixteen females which he had from Bozeman, 
Montana, a pair only were studied, the female alone representing 
a largely green col( r phase, occasionally developed m the species 
Though the described male and all the other specimens of thiB 
senes are of the usual brown phase, Bruner used “insect frequently 
in large part green " to separate his montanus, evidently the only 
feature of difference of any sort which he could find, but repre- 
sented in the onginal senes by but one of the thirty specimens' 
Lake Oakwood, Wessington Spnngs, Mobndge, Pierre, Chamber- 
lain, Bijou Hills, Capa, Intenor, Buffalo, Castle Rock in Harding 
County, Newell and Whitewood 
The series of one hundred and seventy-six specimens was secured 
between August 5 and September 11, throe males and twenty- 
one females being of the green color phase This is one of the latest 
species to appear adult, probably being present as late in the fall 
as any of the Great Plains grasshoppers 

It prefers open grasslands and is apparently much more abun- 
dant m all but extreme eastern South Dakota than westward on 
the higher Great Plains 

The known northern limits of distribution are defined by Leth- 
bridge, Alberta”, numerous localities in Saskatchewan, and Aweme, 
Manitoba Eastward it has been reported from many localities 
in North Dakota, Caddo, Indian Territory, and Denison, Texas, 
while specimens from Nebraska and Kansas are before us ,# In 
western Texas and New Mexico it probably extends to the Mexican 
border, but previous records of costal%s and parvus from Mexico 
and El Paso, Texas, are apparently all referable to other species 
Westward it has been recorded from Antonito and Fort Collins, 
Colorado, and Bozeman, Montana 

* We have seen a male taken September 6 to 7, 1924, by N Cnddle, belonging 
to the Canadian National Collection. 

"Scudder’s Mueouri record u questionable 
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Knooptolop hn i sordidu (BurmcUter) 

1838 O[edipoda] aonltda Burmmster, Handb Knt . II, Abth II, pt I, p 
643 fd\ Pen nnyl varna ] 

1020 Encoptolophus sorHulu* Morse, Proc Boston Hoe Nat Hist f XXXV, 
p 458 

The only synonym is Locusta nebulosa Hams 
Big Stone, Milbank, Lake Hendricks, Lake Albert, Brookings, 
Canton, Vermilion, Elk Point, Yankton and Springfield 
The fifty-five adults here recorded were taken between August 
14 and September 8 

We have encountered a most unexpected difficulty Typically 
aordidus and costahs may be distinguished at a glance, the former 
being heavier and darker (never developing a green phase) with 
broader, flat fostigium and caudal tibiae blackish except for a pale 
proximal annulus In the region where the distribution of these 
insects meets, however, the differences become less, so that m 
some of the al>ove senes a slightly wider vertex and dark caudal 
tibiae (though occasionally showing a bluish tinge) remain the 
weakly defined features by which they may be separated from 
typical costahs That these features are variable in this area is 
further shown by the Lake Oakwood senes, which is recorded as 
costahs solely because the fostigium is slightly narrower than in 
the narrowest recognized as aordidus, the caudal tibiae are bluish 
and two females are of the green phase 

Revisionary study of the genus may show that aordidus and 
costahs are only geographic races of a single species The present 
evidence points strongly to that conclusion, but geographic races 
are rarely as distinct in their typical condition and we would not 
advise such action until the genus has received more general and 
detailed study 

This is an eastern insect, found from New England and southern 
Ontario to North Carolina in the Piedmont section Westward 
its known range is bounded on the north by Wayne and Washtenaw 
Counties in Michigan, Mahtomedi and Fergus Falls, Minnesota, 
on the west by eastern Nebraska, and McPherson and Sedgwick 
Counties, Kansas, and on the south by Tennessee 
It appears late in the season and, unlike E costahs (Scudder), 
prefers waste weedy areas rather than prairie or plains conditions 

Cwmttls ps Puri da (Scudder) 

1862 O[edxpoda] pellucvia Bcudder, Boston Jour Nat Hwt , VII, p 472 
[(?, Mamchusnttii, Vermont, Marne, Connecticut 1 

1920 Camnuia pdluctda Blatchlcy, Orth of North-Eastern America, p 
261 
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Ixmg established synonyms are Oedipoda atrox Scudder, Cam- 
nula tncannata Stfii and Stenonothru » obionus Thomas 

Pierre, Capa, Newell, Whitewood, Spearfish, Englewood, Dead- 
wood and Sylvan I^ake 

The twenty-nine specimens were taken from June 28 to September 
11 The species is an inhabitant of grasslands and appears in 
very great numbers over a large portion of its very extensive rangr, 
causing more general annual damage than any other North Ameri- 
can grasshopper Areas of short grass, best for gracing purposes, 
aTe always the most infested 

The species is widely distributed m Canada from Newfoundland 
to British Columbia, the southernmost records being northern 
Connecticut, in the Appalachians south to Monterey, Virginia, 
northern Indiana and Illinois, western Nebraska, in the Rocky 
Mountains south to Valencia County on the Continental Divide, 
New Mexico, across the Arizona Plateau, and m California to the 
Mexican Border It is, however, probably absent from the southern 
Great Plains 

Purdalophora sptimUt* (HarrU) 

1836 Loeuata apiculata Hama, in Hitchcock, Kept Geol Mawachiwetta, 
2d Edit , p 676 [ 9 , United States 1 

1920 Pardalophora aptculata Morse, Proc Boston Sot Nat Hist , XXXV, 
p 462 

Established synonyms are Burmeister’s obliterate and Harris’ 
coralltna, while the insect has frequently been recorded as tuber- 
culatus, due originally to an error by Beauvois 

Elk Point, Rosebud, Black Hills, Whitewood and Hot Springs. 

The eleven adults were secured from May 24 to July 8 

This is the largest and handsomest of the eastern spnng grass- 
hoppers Though occurring m a variety of situations, the insect 
prefers upland meadows It is usually found m small colonies and 
is rarely numerous. 

This specieB ranges from Maine to New Jersey, in the Appalach- 
ians extending southward to North Carolina. Westward it has 
been recorded from Montreal, Quebec, Toronto and Nepigon, 
Ontario; Aweme and Dufferro, Manitoba, numerous localities in 
Saskatchewan, Red Deer and Calgary, Alberta, and from Alkali 
Lake in the Chilcotin District of British Columbia In the far 
north it is known from Hudson Bay, the Great Slave Lake and the 
Upper Mackensie River. Its southern limits in the United States 
are defined by Pincville, Lexington and Tyrone, Kentucky. 
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Missouri, Clark County, Kansas, Sedalia, Colorado, the Big Horn 
Mountains and Fort McKinney, Wyoming, and Montana 

Vardalopbora haldemuti (Scudder) 

1872 Oedtpoda haldemnnu Scudder, IT S fled Surv Nebraska, Final 
Kept , p 261 I o’, 9 , Nebraska City and Platte Rivery Nebraska ] 

1892 Hxmnmu A[on<Atppu*| tignnut Scudder, Psyche, VI, p 334 ( 9 

base of Rocky Mountains, West Point, Nebraska, Nebraska, Fort Buck* 
anan Aruona, no locality 1 

1914 Htppuau haldemam Homes, Umv Minnesota Aar Exp 8ta Bull 
141, Tech . p 46 

We select as single type of Scudder’s tigrinus the oaly non- 
alcoholic specimen of the original senes beanng definite data, taken 
at West Point, Nebraska, July, 1887, by L, Bruner, (Hebard Col- 
lection, Type no 977) This specimen is typical of haldemami, 
except that the median canna of the pronotal prozona shows some 
depression at the point where sulcation, in the forms of Xanthippus, 
would be found The difference dearly represents a slight individual 
variation and tignnus consequently falls in the present synonymy 
Of the balance of the onginal senes, the specimen from the “base of 
the Rocky Mountains, Colorado?” probably actually came from 
western Kansas, while the individual from Arizona almost cer- 
tainly represents a different species 

Lake Hendncks, Carretson, Canton, Elk Point, Yankton, 
Springfield, Wessington Springs, Capa, Rosebud, Philip, Buffalo, 
Rapid City, Smithwick, Pine Ridge, Newell, Spearfish and White- 
wood 

The senes of one hundred and twenty-three specimens was 
secured from June 16 to August 25, the species evidently appearing 
adult in largest numbers during late June 
All but twenty-six have the internal and ventral surfaces of the 
caudal femora pnd the caudal tibiae yellowish buff, often with an 
orange tinge, the ventral surface of the caudal femora frequently 
with a longitudinal dark brown suffusion The others have the 
ventral and internal surfaces of the caudal femora and the caudal 
tibiae, brilliant nopal red This striking color difference is plainly 
shown by the present large senes to be a matter of mere individual 
variation Our sincere thanks are due to Dr. Sevenn, through 
whose cooperation so large a senes was secured, enabling a definite 
decision as to the significance of the very different coloration 
found in individuals of Pardalophora which show no structural 
diversity 
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This species has been correctly recorded from Pine, Lake County, 
Indiana; southern Illinois, Fergus Falls, Granite Falls and St 
Paul Park, Minnesota, Amidon, North Dakota, Little Rock and 
Ames, Iowa (reported as common in that state), eastern and 
middle Nebraska (reported as common), and eastern Kansas 

Xanthippe* montanni (Thomas) 

1872 0[«d\poda\ moniana Thomas, Rept U 8 Geol Surv Montana, 
p 462 ( 9 , upper Snake River plains and southern Montana ] 

1892 Hipputcut X[anthippu»\ montanut Scudder, Psyche, VI, p 361 

Martyi, June 24, 1924, 2 J 1 

This species enjoys a wide but very discontinuous distribution, 
being largely, if not solely, encountered m sandy areas We are 
able to verify as correct Bruner’s and Scuddcr’s records from 
Holbrook, Ansona, Taos Valley, New Mexico, and southwestern 
Holt County, Nebraska Additional material is before us from 
Colorado Springs and Sterling, Colorado, and War Bonnet Caiion, 
Glen, Halsey and Brady Island, Nebraska 

It is an early spring form 

The insect resembles X coralhpes albidim Scuddcr, but averages 
larger and more elongate, the coloration being slightly paler and 
the tegminal maculations very vague and often giving a somewhat 
streaked appearance The caudal femora of the females are less 
strongly lamellate and narrow more gradually distad than in that 
insect, but this feature is not always as conspicuous in the male 
sex. The general faoies leads us to believe that careful revunonary 
studies will prove the insect to be specifically distinct from coral - 
hpes and its several races 

We have made a thorough study of our senes of Xanthxppus 
and find that Scudder’s albulw is a geographic race of coralltpes 
(Haldeman) It is known from the vicinity of Prescott, Ansona,* 1 
through the mountains of New Mexico to Colorado and is widely 
distributed over the Great Plains in that state, reaching into 
western Nebraska as far north as Crawford County This race, 
XaiUtnppus coraUipee albulw Scudder, will, therefore, probably 
be found in extreme southern central South Dakota 

XiattlpiQi norafltp— laMutifttos Sc udd er 

1803 Hxpptjcus X[atUk%npu$] laUfvciatu* Scudder, Psyche VI, p. 300 
[<f, 9 Red River, Manitoba, Calgary, Alberta, upper Missouri and 
Yellowstone Riven ] 


" Topotypes are in the author's collection 
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Though very similar to X coralltpt a albulua Scudder, this insert 
is clearly separable as a more northern geographic race It is a 
spring form, but occasional adults may survive into the fall 

Rosebud, Philip, Interior, Quinn, Wall, Rapid City, Newell 
and Hot Springs 

The adults in this senes of forty-four specimens were secured 
between Apnl 11 and June 29 

The wing band is subject to decided vanation in this insect 
It is best separated from coralhpea albulua by the more robust 
form, with pronotal metasona broader and its lateral cannne more 
prominent, while the organs of flight are not, as a rule, as well 
developed Though having a distinctive facies, it is admittedly 
difficult to separate these races, as is true for practically all of the 
races into which coralhpea is divided 

We have reached the present conclusion only after much work, 
which has afforded proof that Scudder’s revision of the genus is 
utterly unreliable Location of the older names was assumed and 
not carefully worked out, while m some cases the senes of a supposed 
new species included representatives of as many as three previously 
described forms It is impossible to locate Saussure’s Mexican 
species without examination of the types or large senes from that 
country The few Mexican specimens liefore us indicate that it is 
advisable to consider Saussure’s species distinct from any of the 
species of the central United States, as all came from far south 
of the northern boundary of that country With the material 
from the United States now at hand the first steps for a revision of 
Xanthippua have been taken, the conclusions for the forms involved 
in the present study here noted and sufficient evidence gathered 
to warrant the statement that the number of supposedly valid 
species will be greatly decreased 

So frequently has coralhpea latefoaciatua been confused with 
other forms that little reliance can be put in past records Its 
distribution is Shown by material before us to extend from Aweme, 
Manitoba* 1 to Rudy, Saskatchewan”, south to the Yellowstone 
Park 14 and Cheyenne, Wyoming, and Colorado Springs, Colo- 
rado”, east to Philip, South Dakota, and War Bonnet Cafton and 

■ Recorded by Rehn and Hebard as laUfoanattu and as maculahu sod probably 
by Cnddle as aapotecu* 

* Recorded by Rehn as tapolecvt 

M Recorded by Rehn and Hebard as maculatua 

* Recorded by Soudder as aopotecu* 

” Recorded by Rehn and Hebard as eompteuua 
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Alliance, Nebraska The numerous Canadian records of tignnua 
by Walker probably apply to this race, but Scudder’s record of 
laUfaacialua from British Columbia is probably incorrect, as was 
that by Buckell in 1921 

Hl p >I »WM ragout (Scudder) 

1862 0[edipoda ] rugota Scudder, Boston Jour Nat Hist, VII, p 460 
[ d\ 9 MossachusetU, Maine ] 

1020 Hxpjntctis rvgosu* Blatchley, Orth of North-Eastern America, p 260 

The established synonyms are compacius, mriegcUua, stdurahs 
and citnnus of Scudder and immaculatus Morse 

Sioux Falls, Canton, Volin, Vermilion, Springfield, Fairfax, 
Chamberlain, Bijou Hills, Pierre, Capa, Rosebud, Interior, Martin, 
Newell, Whitewood, Spearfish and Hot Springs 

The one hundred and forty-three adults here recorded were 
taken between August 5 and September 26. This is ono of the 
common species to appear m the fall over most of its wide distri- 
bution 

The insect is usually found most abundant in grasslands of poorer 
soil or in old fields 

It has been reported from Norway, Maine, to Jacksonville, 
Florida, and Mobile, Alabama, its northern limits westward being 
Fulton County, Indiana, Illinois, Minnesota, Sioux Falls, and 
Whitewood, South Dakota, and Huntley, Montana « Thence it 
occurs as far west as western Nebraska, Holly, Colorado, and 
Amarillo, Texas 

DissosMra Carolina (Unnaewo 

1758 Glryllut] Hocutta] carolinut Linnaeus, 8y«t Nat , Ed X, 1, p. 433 
[America ] 

1920 Ditaosteira Carolina Morse, Proc Boston Boe Nat Hut , XXXV, 
p 405 

Lake Poinsett, Brookings, Sioux Falls, Vermilion, Elk Point, 
Waubay, Hecla, Wessmgton Springs, Fairfax, Pierre, Capa, Rose- 
bud, Martin, Buffalo, Newell and Hot Springs, r 

The fifty-five adults were secured between July 26 and October 
4 The insect is, in the northern portion of its range, one of the 
late forms to appear adult Its habit of frequenting dusty roads, 
combined with the distinctively colored wings (which are black 
with a white border), makes it one of the most noticeable grass- 
hoppers. 

11 A male, taken September 2, 1024, by N Cnddle at tbu locality, u in the 
author's oolleetion 
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The species enjoys an unusually wide and general distribution 
from all but the more boreal portions of New England to northern 
Florida* 1 and westward to the Pacific Coast Its known northern 
limits are the Muskoka Lakes district of Ontario, Aweme, Mani- 
toba, Regina, Saskatchewan, Modecme Hat, Alberta, and numer- 
ous localities in southern British Columbia It has not been found, 
except in the mountains, south of northern New Mexico, Arizona 
and California 


Dissosteira loUfipsnnll (Thomia) 

1872 0[edtpoda] lonyipvnnxa Thomas, Ann Kept U S Geol Surv Terr P 
Hayden, V, p 463 |d\ Kaiwa*.) 

191 fi Dusostcira longipcnnut H K Smith, U S Dept of Agr , Bull No 
293, ])p 1 to 12 

Bruner’s Oedipoda nebraacerms is a synonym of this species 

Capa, August 12, 1910, 1 d” 

This handsome spcties, though seeking bare areas of poor soil, 
unlike D carohna (Linnaeus), prefers the open, away from roads 
and habitations 

The above record is the most northeastern and may be based on 
an individual which had migrated from its original habitat The 
species is widely distributed over the Great Plains in Colorado, 
western Nebraska, Kansas and Oklahoma, northwestern Texas, 
and northern New Mexico 

It is usually not very abundant and is difficult to secure, as it is 
remarkably wary and flies very powerfully At times, however, 
the species appears, migrating m large numbers, when it is found 
m the cities, and has been reported by Bruner, at such a time, to 
have appeared all over Nebraska 

The period of its adult appearance is probably much the same 
as that of carohna 


flpharaftmon boQi Scudder 

1875 Spharagtmon bolh Scudder, Proc Boston Soc Nat Hurt , XVII, 
p 469 [<?, 9, Dallas, Texas] 

1920 Spkaragcmon bollt Blatchley Orth North-Eastern America, p 276 


Hcudder’s variety baltealum is a synonym 
Vermilion, Elk Point, Yankton, Weswngton Springs, Mobndge, 
Rosebud, Rapid City, Whitewood, Englewood, State Game Lodge 
at 4000 feet and Hot Springs 


M Gainesville is apparently the southernmost point The Chokoloskee record 
by Rehn and Hebard is now known to be based on an incorrectly labelled speci- 
men 
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The thirty-two adults at hand were taken from August 5 to 
September 9 

This species prefers a woodland environment, where it is, as a 
rule, found in small numbers during the fall Individuals are 
usually very active 

It occurs from southern Maine and Ontario to Florence and 
Denmark, South Carolina, Macon and Thomasville, Georgia, and 
Tallahassee in western Florida Westward it is known m Canada 
only from Awcme, Manitoba In the United StateB it ib found 
north to Huron County, Michigan and in Minnesota, particularly 
the eastern portion, but not in North Dakota Westward it is found 
to the timbered tracts of eastern and northern Nebraska, the ex- 
treme southeastern portion of Kansas, and south to Mount Sheri- 
dan, Oklahoma and Bonita, Texas In the Rocky Mountains the 
species reappears and has been recorded from Manitou and Colo- 
rado Springs, Colorado * 

Spbaiagemon equal* (Say) 

1H‘2S G\rjfUua] equaht Hay, Jour Acad Nat Hci Phila . IV, p 307 [Ark- 
ansan Uiver, Colorado f 

1903 * Spharaormon nequale Coolcj, Bull 61, Montana Agr Exp Sta , p 

•237, pf VlT, fig 1 

Mobndge, Pierre, Capa, Interior, Martin, Lemmon, Bison, 
Wasta, Caputa, Pine Ridge, Buffalo, Newell, Nisland, Whitewood, 
Spearfish and Hot SpnngB 

These one hundred and twenty-two adults were secured between 
July 28 and September 26 Considerably less than half are of the 
pale "collared” color phase 

The insect is usually found m moderate numbers in grassland 
environment and is the largest and most powerful species of the 
genus 

It has a very wide distribution over the grassy plains of the 
western United States, reaching north to Amidon, North Dakota, 
Walsh and Calgary, Alberta, and throughout the interior dry belt 
of BntiBli Columbia Eastward it has been reported from several 
localities in southern Minnesota as far east as Mahtomedi, as 
common in Iowa, and from Barber County, Kansas Southward 
it is known from Wichita Falls, Quanah, Clarendon and Amanllo, 
Texas Though we have reported equal* from 8alt Lake City, 
Utah, its limits of distribution in the Great Basin and southward 
can not yet be satisfactorily defined 

» The records from New Mexioo by Scudder sad Cockerell are ell, we believe, 
referable to N inomatvm Mono 
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SphtracwBOB oollara (Soudder) 

1872 Otdtpoda eollaru Soudder, U S Geol Surv Nebraska, Final Kept , 
Pt 2, p 25 0 [d\ V , Nebraska City and banks of Platte River, Nebraska ] 
1872 Oe[dtpoda]_wynmxngxana Thomas, Prelim Rept U 8 Geol 8urv 
Montana and Terr , 5th Rept , p 462 I cf, 9 , eastern Wyoming ] 

1920 Spharagemon wyomwgtanum Blatcnley, Orth of North-Eastern 
America, p 282 

Though numerous attempts have been made to retain wyoming- 
tanum as a valid species or as a raoe of collate, we are convinced 
as to their synonymy, as first indicated by Kirby in 1910 Very 
large senes are before us, study of which has enabled ub to reach 
this conclusion The species has a wide distnbution and is very 
plastic The number, if any, of recognisable geographic races 
into which it may be divided, can not at present be determined 

Big Stone, Milbank, Lake Poinsett, Lake Albert, Lake Hendncks, 
Lake Oakwood, Sioux Falls, Elk Point, Waubay, Hecla, Ipswich, 
Mobndge, Capa, Martin, Lemmon, Wasta, Scenic, Pine Ridge, 
Buffalo, Newell, Spearfish, Whitewood, Englewood, State Game 
Lodge and Hot Springs 

The one hundred and thirty-one adults here recorded were se- 
cured between July 14 and September 17 Not only is this insect 
usually abundant on the plains, but also in sand hill areas In 
the more humid portions of its distribution it usually occurs on 
sandy soil with comparatively poor vegetation, or in waste fields 
It is an alert insect and flics vigorously 

In the east the distribution of collate extends from Brunswick, 
Maine, to Gainesville, Florida Its northern limits do not reach 
southern Ontario or northern Michigan, but westward it ib found 
as far north as numerous localities in southern Manitoba, in Sas- 
katchewan and as far as MacLeod, Alberta Its western limits 
are poorly understood, but it is known from Helena (previously 
unreported), Montana, Salt Lake City, Utah, and the San Ber- 
nardino Ranch, Ansona In the central portion of its distnbution 
the Gulf of Mexico limits, on the south, the wide range of this 
species 

WwoiBMM hard rail haytestt (Thomas) 

1872 Oledipodo] haydetat Thomas, Prelim Rept U S GeoLSurv Montana 
' “ "apt , p 460 (<?, 9 Fort Fetterman, Wyoming, Colo- 

ityfami] hayde m* Rehn, Trans. Amor Ent. 8oc , XLV, 

Established synonyms are Scudder’s cupuhneum and Saussure’s 
brunnmanum. 


uuu iwr v utu 

rado 1 

1010 [Derotmema 
p 230 
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Pierre, Capa, Interior, Pine Ridge, Rapid City, Buffalo, Newell 
and N island 

This senes of eighty-mne individuals was taken between August 
5 and September 17 Eighteen have the discal portion of the wings 
red, the others have that area yellow 

Rehn has found this insect to be a “race of the Great Plains 
region from Montana to New Mexico ” Eastward it has been 
reported from Buford, Mcdora and Amidon, North Dakota, 
specimens are before us from Glen and Sidney, Nebraska, and 
Syracuse and Scott County, Kansas Its distribution northward 
does not reach Canada 

Material from Marathon, Texas, shows intergradation with D 
haydenn mesembrinum Rehn, a race of western Texas and northern 
Mexico Intergradation in Wyoming occurs with D haydenn 
nleyanum (Saussurc), a race of the Great Basm and Snake River 
regions 

The insect prefers soil almost devoid of vegetation and is often 
found abundant, but in decidedly local colonies 

MMtobMCmft Uowt Idowft (Thomas) 

1872 (){edipoda\ kxowa Thomas, Prelim Rept IT 8 Cleol 8urv Montana 
and Terr , 5th Kept , p 461 1 9 , Colorado, east of the mountains ] 

1KD0 Mcatobreffma pulchella Bruner, Proe U 8 Nat Mus, XII. p 04 
[<?, 9 , Glendive and between Livingston and Gardiner, Montana ] 
1922 Mettobregma kxowa Hubbell, Occas Papers Mus Zool Umv Michi- 
gan, No 113, p 28 

The type of pulchella in the author’s collection and similar mate- 
rial before us, show plainly that this name was based merely on 
a striking chromatomorph of kxowa (in which the pale portions 
are greenish white and more extensive), unworthy of nominal 
recognition, which the desenber found on “sweet sage, Euroha 
Janata Purah ” 

Sisseton, Waubay, Big Stone, Lake Poinsett, Lake Albert, 
Lake HendnckB, Lake Oakwood, Bruce, BrookingB, Sioux Falls, 
Canton, Elk Point, Volin, Yankton, Hecla, Wessington Springs, 
Pierre, Chamberlain, Bijou Hills, Capa, Philip, Interior, Martin, 
Scenic, Pine Ridge, Lemmon, Rapid City, Fairburn, Buffalo, 
Castle Rock in Harding County, Newell, Spearfish, Whitewood, 
State Game Lodge at 4000 feet and Hot Springs 

These two hundred and seventy-five adults were secured between 
J uly 6 and September 23. All have hyaline tegxmna Of the present 
senes a single male, from Newell, has the pale portions of the color 
pattern greenish white. 
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This insect is generally distributed over the Great Plains, where 
it usually is found in large numbers m the scanty grasses It 
occurs north to Manitoba, Saskatchewan, Alberta and British 
Columbia, being found as far north as the Okanogan Valley m the 
latter province Southward typical kiowa has been recorded from 
Mountain Park, Oklahoma, and Amarillo, Texas Its geographic 
limits can not be better defined at present, owing to the fact that, 
though it apparently breaks into a number of geographic races, 
this can not be definitely stated until much revisionary work has 
been done Somes’ numerous records of Meatobregma cinctum 
(Thomas) from Minnesota, in 1014, are apparently partly referable 
to this insect and partly to the more eastern species or race, M 
thomaai Caudell 

Msstobrafm* pktM plattsi (Thomas) 

1873 0[edipoda]pkUtet Thomas, Kept U 8 Geol Burv Terr , V, p 123 
[ o\ 9 , near Platte River m Colorado and Wyoming 1 

1019 [Mettobregma] plattn plattn Rehn, Tran* Amer Ent Soc , \L\ . 
p 238. 

Wessmgton Springs, Mobndge, Pierre, Chamberlain, Bijou 
Hills, Capa, Newell and Whitcwood 
The forty-eight adults were captured on dates ranging from 
July 25 to September 11 A small percentage of the Berios is 
red-winged, the others being of the more frequently encountered 
yellow-winged phase This handsome insect is by no means as 
abundant as the preceding and is much more local in distribution 
It prefers hillsides of scanty vegetation with scattered trees and, 
though the present race occurs in the Great Plains region, it has 
never been found by us on the grassy plains themselves, though 
liable to be present wherever their contour is broken 
It is found typical from Wyoming to southern Colorado, south 
of that region being supplanted by M, platiei corrugate (Scudder), 
while in central and southern Arizona the race M plattei rubnpenne 
(Bruner) occurs 

The above South Dakotan records are the most northeastern 
known for the species and race, the other eastern limits being 
extreme southwestern Nebraska and Fairmount, Kansas 

Mltilw pardaHims (Sauaaura) 

1884 PtHntdta] pardaUna Saumure, Prodromus Oedipodiorum, p 162 
(o', 9. Colorado] 

1917 Metator pardahnut Beamer, Bull Umv Kansas Biol Ser , XVIII, 
pp 79 and 111 
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Raussure’s variety maculosa has been correctly placed as a syn- 
onym 

Mobrulge, Capa, Buffalo, Newell, Nisland, Spearfish and Custer 

This senes of fifteen adults was taken between August 24 and 
September 26 

This striking species prefers the short grass of the plains, where 
wc have found it by no means generally present and often in small 
numbers, though Bruner has reported it as very common in Ne- 
braska 

It is known north to Regina, Walsh and Waldeck, Saskatchewan, 
and Fort MacLeod, Alberta Its eastern limits arc Bismark, North 
Dakota (as shown by material before us), the localities listed above 
and the prairies of Nebraska and Kansas (the latter by inference, 
though not definitely stated in Beamer’s paper) Southward it 
is known from Amarillo, Texas, as far west as Williams, Aruona 

In the Great Basin and northward it is supplanted by Metator 
nevadensia (Bruner). 

The sand-loving eastern Paimdta feneatral ts feneslrahs (Serville) 
has been reported from northwestern Nebraska by Bruner, but 
in our opinion, in error No material of the species from that state 
is to be found in the Bruner Collection, now belonging to the author 
The extreme northwestern limits of the insect, as far as known, 
arc therefore recognized as eastern Iowa and southeastern Minne- 
sota 

As a result, it is unlikely that the species will be found in South 
Dakota, though such might have been inferred from Bruner’s 
record 

Trhnsrotoopls (rmdUa (Thorn**) 

1872 O[edtpoda] gracilis Thorn**, Prelim Rept U 8 Geol Surv Montana 
and Terr, 0th Rept, p 461 Id 1 , Colorado and Wyoming] 

1001 Trmcrotropu gractUt McNeil, Proo U 8 Nat Mus XXIII. p 412 
1924 Tnmtrotropu graeibt Henderson, Utah Agr Exp Sta Bud. 101, 
(Tech ), p 82 

Scudder’s Devotmema hchenorum is a synonym 

Buffalo, August 26, 1924. 

This record is of particular interest in carrying far eastward the 
definitely known distribution of qracilit , 4 » a species widely and 
generally distributed through most of the sage-brush territory of 

“ We believe that Bruner’* record o ( "Conotoa gracilis Thos ,” from along the 
Platte River in southwestern Nebraska, was based on material of a different 
species 
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the far west It is known from Chilcotin, Kamloops and Nicola, 
British Columbia, Salmon City, Birch Creek and Springfield, 
Idaho, Salt Lake Valley, Utah, Yellowstone and the northern 
boundary of Montana 41 , Alkali Stage Station on the Green River 
and Douglass, Wyoming (as the synonymous Derotmema hcheno - 
sum) and numerous localities in the mountains of Colorado, east 
to Greeley, Pueblo and Alamosa, and southwest to Dolores 

Trimerotropta etnote (Thomas) 

1870 OUdipoda] ctneia Thomas, Proc Acad Nat Sci PhiLa , 1870, p 80. 
(New Mexico ] 

1901 Trxmerotropu cincla McNeill, (in part), Proc U H Nat Mu* , 
XXIII, p, 414 

Game Lodge, 4300 feet, September 7, 1923, 1 9 . Hot Springs, 
August 27, 1919 to 1923, 19 cf, 15 9 
Though a common species, its distribution is poorly defined by 
the records hitherto published It is known from the Rocky Moun- 
tains of Colorado and New Mexico, from Amidon, North Dakota, 
and from Pine Ridge, Nebraska 
The reappearance of this largely Rocky Mountain grasshopper 
in the Black Hills and adjacent higher country is a feature of distri- 
bution noteworthy for several other species as well 

The caudal tibiae are yellowish or bluish in all of the present 
series, with a broad proximal annulus of slightly paler coloration, 
followed hy a suffusion which vanes from feeble to distinct 

Trimrotrop is bnmsri McNeill 

1893. HadrotetHx gracilis Bruner, PubI Nebraska Acad Sci , III, p 25 
(West and northwest Nebraska 1 

1900 [Tnmerotropis] bruneri McNeill, Psyche, IX, p 31 (Key, no locality 

lcS ^rtmerotropia brunert McNeill, Proc I T S Nat Mus , XXIN, p 
423 [ 9 Hot Springs, South Dakota, Cheyenne, Wyoming, Chadron, 

Nebraska ] 

Mobndge, Pierre, Capa, Interior, Martm, Pine Ridge, Buffalo, 
Castle Rock in Harding County, Newell, Nisland, Whitewood, 
Spearfish, Hermosa, Fairbum, State Game Park, and Hot Springs 
Though typically very distinct in general appearance, this 
species and T lahcxncta Saussure, in some places show considerable 
individual variation m marking, often leading to a strong though 
superficial similarity Such is true of the material here recorded 
from Buffalo and Newell 

The two hundred and ninety-two adults at hand were taken 
« Almost certainly not including Dakota, as originally given by Thomas. 
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between June 26 and September 17 It is probable, however, 
that the insect does not appear adult in considerable numbers 
until some time after the earlier date It prefers the short grass and 
herbage of the Great Plains, where it is usually found generally 
distributed and moderately numerous 

Since the localities noted in the above references were recorded, 
the species has been reported as abundant on the northern plains 
of Colorado and south to La Junta, Pueblo and Antomto, m that 
state, as well as from Clarendon, Texas Scudder and Cockerell's 
record from La Cueva, Organ Mountains, New Mexico, requires 
verification Northward it is known from Lethbridge, Alberta, 
Medicine Hut and Swift Current, Saskatchewan, and east to Devil’s 
Lake, and Amidon, North Dakota 

Trimrotr opli Utklnota Haiusure 

1884 T\rxmerotropM] latxexntia Sauamre, Prodrotnus Oedipodiorum, p 
169 [ 9 , Texas ] 

1917 Tnmeroiropis lal\fa9cxatu* Boomer (not of Scudder, 1880T), Bull 
Univ Kansas, Biol Ser, XVIII, p 121 [d\ 9, western Kansas] 

Though laticincta was synonymised under T latifascuiia Scudder, 
by K M Walker, in 1910, we do not believe that the evidence 
given is at all conclusive The species represented probably 
divides into geographic races and even the valid number of related 
species is doubtful 

Pierre, Chamberlain, Capa, Interior, Wasta, Pine Ridge, Buffalo, 
Newell and Nisland 

The senes of one hundred and forty-five adults was secured be- 
tween August 12 and September 6 

So little understood is this insect, at the present time, that we 
are unable to discuss its geographic limits further than to say that 
it is a member of a group of large and very vigorous species, gener- 
ally distnbuted over the and and semi-and regions of the western 
United States and northern Mexico One specimen, probably 
representing the same species as the senes here recorded, has been 
reported from MacLeod, Alberta, by E M Walker as T lah - 
fasciata Scudder, and Beamer’s figures of material from western 
Kansas are apparently also referable to this insect. 

Triasrotoofis nimHrtrh McNeill. 

1900 ITnmerotropu] campcitru McNeill, Pfcyche, IX, p 31 (Key) 
(Wyoming ] 
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1901 Trimerotroput inonticola McNeill, (not of Sausmiro, 1884), Proc 
U 8 Nat Mua , XXIII, p 422 [Colorado n ] 

1901 TnmrrvtropM campestrm McNeill, Ibid , p 423 IcT, 9 , Pine 
Bluffs, Wyoming ] 

The synonymy of T longtcorms E M Walker is evident, as sug- 
gested by Buckell in 1924 

Presence in the Bruner Collection, now belonging to the author, 
of seven male and one female topotypes of campestrtH , taken with 
the type which was sent to McNeill by Bruner, shows that this is 
the species which has subsequently l>een repeatedly recorded from 
the United States as T monticola Saussure That insect occurs 
in Mexico and New Mexico and may be readily separated from the 
present species by the caudal femora which, as given in the original 
description, have their internal surfaces black, with dorsal margin, 
ventral cannae and a preapical band of yellow or blood red 

Mobndge, Bison, Martin, Buffalo, Pine Ridge, Whitewood, 
Spear fish and Hot Springs 

The thirty-one adults at hand were secured between August 24 
and September 10 The insect is apparently decidedly more 
abundant in northwestern South Dakota than elsewhere m the 
state 

This insect not only occurs on the Great Plains but also in hilly 
or mountainous country, where it is usually limited to open, 
semi-and,* grassy spots Its distribution in South Dakota is prob- 
ably very much more local than further west 

The species has been recorded, incorrectly as monhcola , from 
Devil's Lake, Lake Upsilon, Bottineau, Amidon and Fort Buford, 
North Dakota, numerous locabties in southern Saskatchewan, 
MacLeod, Alberta, north as far as the Chilcotin District in British 
Columbia, from Mammoth Hot Springs and Tic Siding, Wyoming, 
and numerous localities on the northern plains and in the moun- 
tains of Colorado We have also examined a pair from Stockton, 
Manitoba, taken July 29, 1924, by N Cnddle, belonging to the 
Canadian National Collection. 


« Following his key, published in the preceding year, McNeill gave the r&njge 
of “monftcofa” as “Colorado into Mexico ” ft is evident that the material 
recognised as monhcola and compestru by McNeill represents a single specie* 
distinct from Saussure'* monhcola , recorded by that author from Mexico and 
later from New Mexico We are satisfied that McNeill had before him material 
from Colorado, but none from Mexico 
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Trim ir otr o p l» ftffratti* McNeill 

1900 [Trititeroiroput] ayresti* McNeill, Psyche, IX, p 32 (Key ) (Ne- 
braska ] 

1901 Tttmetotrapis ayreatm McNeill, Proc U 8 Nat Mus , XXIII, p 

433 [<f, 9, Sidney, Nebraska] 

Buffalo, August 20, 1924, 2 cf , 1 9 

Martin, September 3, 1923 and 1924, (in sand hills), 2 c7\ 6 9 

This insect has been confused in the literature with the species 
generally recorded as T cxtrxna Scudder, though it represents a 
very distinct entity The fact that agretd t« occurs only on bare 
sand and is there extremely local, results in its distribution being 
highly discontinuous, though it is usually found m colonies of 
considerable size 

We can give as valid only the following published records for 
the species Aweme, Manitoba, localities on the South Platte and 
Arkansas rivers m the Great Plains section of Colorado, and Sidney, 
Nebraska Unrecorded material before us, however, shows its 
distribution to be more extensive than so defined, reaching north- 
west to Orion, Alberta 41 

Trim w o W o pto satins McNeill 

1900 [Tnmmitropis] sahna McNeill, Psycho, IX, p 33 (Key ) [Ne- 
braska 1 

1901 Trtmerotropt* milt na McNeill, Proc U 8 Nat Mus., XXIII, p 

436 [<J\ 9 , Lincoln, Nebraska, (on salt basin) ] 

1922 Trtmerotropt* vxnculatat Hubbell, Ocean Papers Mus Zool , Umv 
Michigan, No 113, p 30 

Newell, August 31 and September 6, 1922, 4 <?, 3 9 

This mBect is apparently peculiar to the small, bare, saline or 
alkali areas occasionally found on the Great Plains and m similar 
environment to the east, as well as on lake borders of the same 
general character * 

The present material agrees fully with topotypes, taken with the 
type, in the author’s collection This condition is also represented 
by a senes from Knob Hill near Colorado Springs, Colorado, and 
from Clark County, Kansas It has been reported from Devil’s 
Lake, Stump Lake, Williston and Amidon, North Dakota, and 
from Baldur and Ashdown, Manitoba We have also examined 
a pair from Onon, Alberta 44 

The insect shows close affinity to T pallukpennis (Burmeister) 

41 A female, taken September 9, 1924, by N Cnddle, belonging to the Canadian 
National Collection 

44 Taken September 9, 1924, by N Cnddle, belonging to the Canadian National 
Collection 
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(of which T vinculaia Scudder is a synonym), but is best recognised 
as a distinct species until general revisionary studies have been 
completed. 

Trtm w otrop U puplm Bruner 

188ft Tnmerotropts perplexa Bruner, Proc U 8 Nat Mum , XII, p 74 
Ic£, ft , Bad Lands north of Chadron, Nebraska ] 

1922 Circoietfix a zurescena Hubbell (not Tnmerotropi a aeureactna Bruner, 
188ft?), Occas Papers Mus Zool Uwv Michigan, No 113, p 34 

Buffalo, August 25 to 28, 1924, 7 cf, 6 9 

Hermosa, September 2, 1924, 1 9 

Interior, August 29, 1922, 7 d”, 7 9 

This species may prove to be a race of a more western species, 
which has been generally recorded as T azurescens Bruner 41 
Further synonymy is involved, so that at the present time we do 
not feel justified in attempting to correct the name, or define the 
hrnitB of distribution of the entity here under consideration 

Material from Hubbell, reported by him as azurescens from 
Medora and Amidon, North Dakota, is representative of this 
same condition 

HidrototMx trifasetatau (Huy) 

182fi OrylluM tnfaanatu* 8ay, Amer Kntomofogy II, pi 34 [<^, Arkansas, 
three hundred miles from Rockies (- near Arkansas River in western 
Kansas) j 

1872 Oidxpoda infasetaia Glover, Illustr North American bnt , Orth , 
pi IX, fig 0 

Long established synonyms are Oedxpoda prmnom and hoffmatm 
of Thomas. 

Pierre, Chamberlain, Capa, Newell, Spearfish and Hot Springs 

This series of ninety specimens was secured between July 27 and 
September 29 Though active and flying powerfully, this insect is 
somewhat ponderous and is consequently somewhat easier to 
capture, as a rule, than individuals of the larger species of the genus 
Tnmerotropts* 

It is one of the largest and most striking Oedipodids of the Great 
Plains, over which it is generally distributed and moderately 
abundant. The above records define the northeastern boundary 
of its distribution, other periphereal records being as follows 
Medecine Hat and Wood End, Saskatchewan, the Manas River 
(previously unrecorded) and Sappington, Montana, Livermore, 

<• Under tumescent, in 1901, McNeill placed perptoca as a synonym, but with- 
out examination of the types of either, both of which are now in the author s 
collection, 
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Salida and Antonito, Colorado , San Marcial (previously unrecorded) 
and Silver City, New Mexico, Copper Basin and Huachuca Moun- 
tains, Arizona, Casas Grandcs, Chihuahua and Coahuila, Mexico, 
Wichita Falls and Victoria, Texas, South McAlcster, Oklahoma, 
Sedgwick County, Kansas, and central Nebraska Thomas’ 
queried Ogden, Utah, record is certainly an error 

Clrootettix ntboU algnrtiirirtni Burner 

1917 Cucotettiz mgrafaacKtta Beamer, Bull Univ Kansas, Biol Her 
XVIII, p 123, fig 108 ( d\ 9 , Graham, Gove, Rooks, Logan, Trego 

and Barber Counties, Kansas 1 

1921 CvrtoUUxx rabula ntgrafatcxalua Rehn, Trans Atner Ent Hoc , 
XLV11, p 181 

Chamberlain, Capa, Interior, Martin, Wasta, Scenic, Pine 
Ridge, Buffalo, Deadwood, Rapid City, Fairburn, Hermosa, State 
Game Lodge and Hot Springs 

The Chamberlain specimens are typical of this race, with solid 
and very broad wing band The Capa individuals are also typical, 
but with solid wing band not as broad All of the others, except 
those from the Black Hills (Deadwood, Fairburn, Hermosa, State 
Game Park and Hot Springs), are atypical mgrafasciatus, the least 
reduction of the wing band in these being found in the Martin 
specimen The Black Hills senes, however, show still greater 
reduction and interruption of the wing band and represent atypical 
rabula rabula 

Thus western South Dakota is seen to be wholly an area of inter- 
gradation between the races of the species, nearest approach to 
the typical northwestern race being found in the Black Hills, 
while immediately west of the Missouri River in south-central 
South Dakota the southeastern race occurs typically, invading this 
region from Nebraska 

This scries of one hundred and forty-three adults was taken from 
July 18 to September 26 largest and handsomest of the races 
of rabula, ntgrafaeciatu* represents one of the most striking 
forms of insect life on the bare slopes and precipices of mesas and 
hillsides, as it crackles loudly in vigorous and erratic flight over its 
favorite habitat. 

The present material is of particular interest in showing the 
close agreement in coloration, at each locality, with the soil or 
rocks on which it was secured Thus the general coloration of the 
Hot Springs senes is russet, of the 8cemc senes drab overlaid with 
grayish white, of the Capa senes hair brown overlaid with light 
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grayish olive and of the Chamberlain senes blackish brown over- 
laid and marked with drab gray The optimum sise development 
is shown by specimens from Game Lodge and Scenic 

Typically this race is known from the localities m Kansas origi- 
nally given, Fort Robinson, Sidney, Dismal River and Broken 
Bow, Nebraska, and Wray, Limon, Pueblo and Gray Creek, 
Colorado 

Typical tabula is known from Glenora, British Columbia, south 
to northern Colorado and northern Utah, west to eastern Idaho 
and east to eastern Montana 

A third geographic race, C tabula alitor Rehn, is found mainly 
in the boreal zone of the Rocky Mountains, from northern Colorado 
to southern New Mexico 

A«rochor*at«i csriinUmn csriinUnni (Thomas) 

1870 0[cdipodn ] carltn%a?ia Thomas, Proc Acad Nat 8ci Phila , 1870, 
p 81 [ </. 9 , eastern (Colorado ] 

1921 Arroehoreute* carimtanua carhntanua ltchn, Trans Amer Ent 
8oc . XLVII, p m 

Pierre, Buffalo, Newell and Whitewood 

The twenty-eight adults before us were secured from July 5 to 
September 10 The insect is apparently uncommon in South 
Dakota 

Not only is this insect one of the most distinctive North American 
grasshoppers, but its wing structure enables it to fly and atndulate 
most powerfully of all In the present senes the general coloration 
is drab, with huffy brown maculations, showing little individual 
variation 

The present is the eastern and northern race of the two into 
which carhmanus divides It occurs in the northern Great Plains 
and northern Rocky Mountains Typically it ia known north to 
McLeod, Alberta, and Maple Creek, Saskatchewan Its western 
limits arc Garrison, Montana, Hccla, Wyoming, and Gray Creek, 
Colorado. Eastward it is found as far as Buford, Williston and 
Amidon, North Dakota, and the localities listed above 

The other race A. carhmanus strepitus Rehn, occurs typically 
m the Great Basin and Green River regions, atypical material 
occurring as far northwest as the Chilcotin District of British 
Columbia. 
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BATH ACHOTKT RIG IN AK 

BiMbjrstoU rnifni (Girard) 

1854 Brackypfplus magnu * Girard, in Marcy, Expl Red River of Louisi- 
ana, p 231, Zool pi XV, figs 1 to 4 [ [ 9 1 near the Red River, south- 

western Oklahoma ] ] 

1906 Brochyatola magna Re bn and Hebard, Proe Acad Nat Bci Phila 
1906, p 398 

Capa, August 7 to September, 1917 and 1919, 10 cf, 15 9, 2 
juv cf, 2 ]uv 9 

Philip, August 30, 1919, 1 <? y 1 9 

This is one of the largest and most striking species of the Great 
Plains, over which it is generally distributed and moderately 
numerous Though very powerfully built, the insect is extremely 
awkward and individuals when pursued can almost always be 
secured, though making violent efforts to escape 

Its distribution is extended through the open grasslands from 
South Dakota to eastern Wyoming, the main Rockies acting as 
a barrier westward, though m New Mexico it reaches Santa F6 
and the western side of the Organ Mountains Its known eastern 
limits are Philip, South Dakota, Crawford County, Iowa, Reno 
and Barber Counties, Kansas, Cache, Oklahoma, and Wichita 
Falls, Texas Southward it invades the state of Chihuahua, 
Mexico, there having been reported from Casas Grandcs 

CYRTACANTIIACR1NAE 

Pinpondi w yomto fMto (Thomu) 

1871 Mesops wyomingensu Thomas, Kept U 8 Geol 8urv Montana, 
p 152 [ <J\ 9 , Cottonwood Creek, west base of Black Hills of Wyoming 1 

The synonymy of Mesops cyhndncus Bruner was established 
by Rehn and Hebard in 1906, at which time the genus was correctly 
removed from the Acndmae to the present subfamily (then recog- 
nised as the Locustmae) 

Martin, September 3, 1923, (in sand hills), 5 cf , 5 9 

All of this senes are brown except one female, in winch the caudal 
limbs are green, the pronotum and’apex of the abdomen also being 
tinged with this color 

The species has also been recorded from Valentine, Stratton and 
Haigler, Nebraska, and in Colorado along the South Platte west 
to Fort Collins and up the Arkansas as far as Rocky Ford It is 
probably common over a large portion of the Great Plains, appear- 
ing adult in early July Gillette tells us that its chief food plant 
in Colorado seems to be bluegrass, Andropogon glaucum . 
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BoUstoecrea Hneata Souddor 

1899 Schirtocertsi hneata Scudder, Pror Ainer Acad Arts and Sci , 
XXXIV, p 4H6 [rf 1 , 9, Barber County, Kansas 4 *) 

1904 Schwtocrrca Unmta Gillette, Agr Exp Sta Colorado Agr Coll , 
Bull 94, (Tech Her No 6), p 38 

Canton, Vermilion, Elk Point, Volin, Yankton, Springfield, 
Chamberlain, Mobrulgc, Capa, Rosebud, Martin, Wasta and 
Hermosa 

The thirty-four adults here recorded were secured between August 
6 and September 12 The species prefers to live near and among 
trees on water courses Though usually light and dark brown, 
occasional individuals are more yellowish in the paler areas, with 
medio-longitudmal dorsal streak bright yellow The caudal tibiae 
are immaculate dorsad, varying through a condition in which 
transverse bands are vaguely indicated to one in which such bands 
are decided, though not broad All hero recorded have the caudal 
tibiae largely bluish black, except the throe from Yankton, m which 
these members arc red 

A large unreported senes shows convincingly that all of the 
color differences noted al>ovc have neither specific or geographic 
significance m the present case 

This insect has often been recorded from the middle west as 
alutacea , rubiginona , obscura or even albohneata Its nearest 
relationship is with alutacea , of which rubiginosa is a color phase, 
showing, in some portions of its range only, structural difference 
which elsewhere is not constant 47 We have associated the name 
obscura with a species closely related to alutacea but apparently 
quite distinct, which is as yet definitely known only from the 
Coastal Plam of the southeastern United States Thomas’ albo- 
hneata is, however, a very different species, found in the United 
States only ui southern Arizona Scudder, Bruner and Gillette 
have not placed that name correctly, the former describing a syn- 
onym, 5 mezteana, as a result Gillette used the name albohneata 
incorrectly for Coloradan material of hneata having red caudal 
tibiae 

In summing up, we note that a single species of Schistocerca 
is known in South Dakota, unquestionably the same as Scudder’s 
type of hneata Though apparently distinct, its exact relationship 

44 Selection of a tingle type has fixed this as the type locality The original 
Texan records may be based on an optimum, nchly colored phase of the species, 
but that from Mexico probably represents a distinct species 
47 See Behn and Hebard, Froc Acad Nat Sol Phils, lplO, p 190, (1916) 
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to the eastern alulae? a can not be determined until a general 
generic revision can be undertaken It is individually variable to 
such an extent that past authors have recorded it under several 
names, and past records, of themselves, tan consequently not be 
trusted From material before us wc know lineaia to be widely 
distributed over South Dakota, Nebraska, Kansas, eastern Colorado 
and northwestward as far as the Marias River in Montana and 
Medecine Hat, Alberta (recorded as alutacea ) 48 Generic revision 
is needed before its eastern and southern limits can be defined 

Hjpochlora alba (Dod#o) 

1876 PezoteUtx alba Dodge, Canadian Ent , VIII, p 10 (cf. V , Glencoo, 
Dodge County, Nebraska] 

1897 Hypochiora alba Scudder, Proc U 8 Nat Mus , XX, p 47 

Lake Albert, Brookings, Canton, Bijou Hills, Capa, Philip, 
Scenic, Rapid City, Castle Rock in Harding County, State Game 
Lodge and Hot Springs 

Of the thirty-nine adults here recorded, taken from August 7 
to September 26, five are gray or grayish, the others light green 
The species is normally brachypterous, with short lanceolate teg- 
mma, but two females of the present series have fully developed 
organs of flight ^ 

The insect has a wide distribution over the Great Plains and 
adjacent regions, but is easily overlooked as it is small and incon- 
spicuous and is only found on or near hoary sage, Ariemitna cana 
Pursh 

Its distribution is limited westward by the Rocky Mountains, 
extending from Columbus 4 ® Montana to north-central Texas The 
northern and eastern limits are Goodlands, Manitoba, southern 
North Dakota, extreme western Minnesota and Iowa and eastern 
Kansas and Oklahoma 

Campylacaatha oUtmm ottfsot* (Scudder) 

1875 PewUUxx dhwtcea Scudder, Proc Boston Soc Nat. Hist , XVII, p 
472 JcP, 9, Dallas, Texas] 

1897 Campylacaniha olivacea Scudder, Proc U S Nat Mus , XX, p 51 

Martin, September 3, 1923, (in sand hills), 4^,4 ! 

These specimens are all green and brachypterous 80 A gray color 
phase, often developed, largely led to the description of ocuftpenni* 
by Scudder, a name synonymiied by Morse in 1907 

48 Two males and a female, taken September 1, 1924, by N Cnddle. 

41 A pair in the author’s collection was taken at this locality, September 1, 
1924 by N Griddle 

H The normal condition for ibis race 
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In western Kansas, the Pan Handle and west of Cisco and 
Flatonia, Texas, this insect is supplanted by more western races 
Martin is the northernmost record, the race being abundant in 
southeastern Nebraska, all but the western border of Kansas and 
Oklahoma and eastern central and eastern Texas. Eastward its 
distribution is much less general, but it is known to us from 
Bedford, Sargent’s Bluff, Council Bluffs and Hamburg, Iowa, 
Mountain Grove, Cedar Gap and Koshkonong, Missouri, Havana 
and Clay County, Illinois, College Station and Picayune, Missis- 
sippi, Selma and Montgomery, Alabama, and Macon, Georgia 

The species prefers weedy areas, where it ib usually found locally 
m moderate numbers 

Asoleffau tamtam pUcoaoa (fleudder) 

1876 PeiolelUx plagoaut Scudder. Ann Kept Chief Engineers, 1876, p 
604 f cf*. 9 , northern Now Mexico] 

1807 Aeolopliu piagonus Scudder, Proc U 8 Mat Mus , XX, p 76 

Pierre, August 5, 1919, 1 cf Capa, August 7 to September 11, 
1917 and 1919, 12 cf , 12 9 

This is Scudder’s Aeoloplus regalia (not Caloptenus regalia Dodge) 
and CaudelPs Aeoloplus bruneri, proposed for that insect, conse- 
quently falls as a synonym 

The present race occurs abundantly over the Great Plains in 
eastern Colorado, extending south to the plains of northeastern 
New Mexico, southeast to Wichita Falls, Texas, and east to extreme 
southwestern Nebraska and “everywhere” in Kansas 

Intergradation between iurnbulh plagoaua and the northwestern 
twrnbulli turnbulh probably occurs in western central South Dakota, 
north central Nebraska and southeastern Wyoming 

The insect lives in and feeds on weeds and is very active. Gillette 
states that, in Colorado, its chief food plants are Atnplex sps and 
the Russian Thistle 

Aeolop h u tamtam tamtam (Thonuw) 

1872 C\alopUnus] tvmbulh Thoms*, Ann Rept U 8 Geol 8urv Terr , 
V, p, 462 Id", 9 , between Red Buttes and Independence Rock [on the 

Interior, August 28, 1922, 1 cf . Buffalo, August 27, 1924, 1 cf, 
19. 

These specimens show slight variation toward twnbtdh plagosus 
The present race is known typically from the Yellowstone River, 
Montana, southward through northeastern Wyoming as far as the 
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plains on the lower course of the Sweetwater River and eastward 
to the localities given above and Gorddn, Nebraska 

Hsspsrotsttix rlridif (ThoaiM) 

1872 C\aloptmu»] mndu Thomas, Ann Rept U S GeoL Surv. Terr, 
V, p 460 |d", 9 , Colorado, Wyoming and Kansas] 

1807 Harptrotetitx mndu 8c udder, Proo V 8 Nat Mus , XX, p 67 

Pme Ridge, September 2, 1924, 1 cP, 4 9 Newell, September 8, 
1922, 1 9 Hot Springs, July 8 to September 7, 1918 and 1922, 
3 <f , 7 9 

These records represent the northeastern limit of the species, 
its northwestern limit being shown by a specimen before us from 
Helena, Montana, Westward it occurs through eastern Colorado 
up to 7000 feet in the Rocky Mountains, but in New Mexico we 
have correctly recorded material from as far west as Chaves and 
Deming u Eastward it has been reported from Sidney, Nebraska" , 
Douglas and Crawford Counties, Kansas, and Dallas and San 
Antonio, Texas, and is known to occur to the Mexican line in that 
state and New Mexico 

Hseperolettix brarlpaaaJa prataaala [Souddor] 

1807 HeaperotfUxx prateniis 8c udder, Proc U S Nat Mug , XX, p 64, 
pi V, fig 3 [9, Dallas, Texas “] 

1014 UtaperoieUu praiennt Somes, Umv. Minnesota, Agr Exp Sta , 
Bull 141, Tech , p 70 

Volin, Yankton, Chamberlain, Bi]ou Hills, Capa, Martin, Newell, 
WhRewood, Spcarfish and Hot Springs 

The series of thirty-three adults was taken between July 14 and 
September 17 

This very handsome species occurs as far east as Lake County, 
Indiana, Clarksville, Tennessee, and Live Oak, Florida It ap- 
parently mtergrades with typical bretnpennts (Thomas) in the 
mountains of the southeastern United States Its known northern 
limits are Waukegan and Chautauqua, Illinois, Albert Lee, Red- 
wood Falls and Fergus Falls, Minnesota, and the Turtle Mountains 
and Williston, North Dakota Other dependable records are Lake 

*' All records from further westward an doubtful Confusion there is very 
likely to occur with the very similar H vindk Soudder That insect and other 
forms of the far west may represent several species, races or mere color variants 
of one species 

■ We can not recognise as valid Bruner’s records of Minnesota and Iowa, nor 
his assertion that mndu occurs everywhere on the prainee of Nebraska and 
Kansas 

“ Single type selected from this locality by Behn and Hebard m 1912 The 
original series included material of other species. 
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County and Wyandotte, Indiana, Ames, Iowa, Kimball and 
Stratton, Nebraska, many counties in Kansas, Caddo, South 
McAlester and Wilburton, Oklahoma, and Denison, Texas, while 
Gillette reports it as fairly common though not abundant over the 
Plains and foothills of eastern Colorado 
It is evident from the above that this species enjoys a very 
wide distribution, the western limits of which can not be safely 
given as yet, as we do not feel justified m recog ni sing material 
from west of the Rocky Mountains as the same species Complete 
generic revision must be accomplished before the western forms 
of Heaperotettix can be correctly placed 

nii|inlilto ipaelom (Hcudder) 

1871 PetoieUtx tpeetoM Scudder, U ,y Geol Surv Nebraska, Final Kept , 
p 260 [ o\ 9 , Nebraska City and banka of Platte River, Nebraska j 
1020 H taper olattvc tpetxomia Blatchley, Orth of North-Eaatern America, 
p 336 


Pierre, August 5, 1919, 2 cP, 1 9 Capa, August 7 to September 
11, 1917 and 1919, 12 <?, 15 9 
This handsome insect is the only western species which can be 
separated at a glance from any of the other forms of Hesperotettiz 
Nearest relationship is shown to the Flondian H fiondeims Morse 
Its known limits of distribution eastward arc Mahotmedi, 
Minnesota, Muscatine County, Iowa, Havana, Illinois, Foss, 
Cache and Caddo, Oklahoma, and Dallas, Texas, in that state 
probably extending due south to the Gulf Coast, which forms its 
southern limit Northward its limits are poorly understood, as 
there are no definite previously published records from Wyoming 
and Montana, in both of which states it occurs, as we have material 
from as far northwestward as Helena, Montana Westward in 
Colorado it is limited by the Rocky Mountains, but reaches up to 
6000 feet in the foothills Southward its limit westward is probably 
the same in New Mexico, though there are -no definite records from 
that state and the westernmost in Texas is from the Pecoe River 
The species prefers a weedy plains environment of sunflower 
and other such plants We can hardly give credence to its ever 
being economically harmful to a degree worthy of notice. 


(Uhler) 

1864, PTeaottfix] acudderi Uhler, Proc Eat 8oe Phil* , II, p 666 [<P. 

9 Baltimore. Maryland, Rock Island, Illinois 
1920. Melanopiut acuddm Mont, Proc Boeton Boc Nat Hut., XXXV, 
p 62a 
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Canton, Elk Point, Yankton and Springfield 
This series of thirty adults, defining the northwestern limit of 
the species, was taken between August 8 and October 22 

This is an eastern form of wide distribution, ranging on the 
Atlantic coast from southern Massachusetts to Monticello, Florida 
Its western limits of distribution are Springfield, South Dakota, 
eastern Nebraska, Brown County, Kansas, South McAlester and 
Caddo, Oklahoma, and Myra, Texas. Westward from Lawrence, 
Kansas, to Bonita, Texas, a race, M scudderi latus Morse, occurs 
Southward in Texas another race, M scuddert texensis Hart, is 
found 

BMwoptaa discolor (He udder) 

1870 PezotctUx discolor Scudder, Proc Boston Soc Nat Hut , XX, p 81 
[d 1 , 9, Dallas, Texas.] 

1807 MeUtnopLus simplex Scudder, Proc U 8 Nat Mus , XX, p 160, 
pi X, fig 8 [d\ 9 , Colorado at 6600 feet ] 

The Bynonymy of M mornatux Scudder, described from Mon- 
clova, Coahuila, Mexico, was established in 1917 M Comparison 
of the originally described material of discolor and simplex shows 
that the latter name was based on material slightly smaller and 
darker than the Texan senes, but that such difference is merely 
a response to a more boreal environment and there is nothing to 
warrant nominal recognition of any kind 
Capa, August 13 to 25, 1919 and 1922, 8 d\ 6 9 
This species occurs locally among the low plants and grasses of 
the plains Its distribution is known to be very extensive, extepd- 
ing from Monclova, Coahuila, Mexico, northeastward to Dallas, 
Texas, Clark, Osbbrn and Grant Counties, Kansas, and Capa, 
South Dakota Its western limits are Amarillo, Texas and Holly, 
Colorado “ Though the species will undoubtedly be found in 
western Nebraska, it is not represented in the Bruner Collection 

Milwo^in dodftl huroai BUtchley 

1888 Mrlanopiut htaroni BUtchley, Psyche, VIII, p 196 Id*. 9, La 
Salle Inland, Lea Cheneaux Islands, Michigan,] 

1820 Mrlanopiut dodgti hvroni Blatehley, Orth of North-Eastern America, 
p 407 

Whitewood, Deadwood, Englewood, State Game Lodge and 
Sylvan Lake 

M Hebard, Proc Acad Nat Sci Phila, 1817, p 268 
M Gillette recorded a male from this locality as simvlet, at the same time 
incorrectly reconi mg as this species a male of M glaunprt (Scudder) from Nepeata, 
Colorado 
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These seventeen adults were taken from June 26 to September 10. 
The present race, since its description, haB only been reported 
from Pequammg and Isle Itoyale, Michigan, Nipigon and Port 
William, Ontario, and the Chilcotin District of British Columbia. 
Scudder’s records of M altitudtnum (Scudder) from Englewood, 
Custer and Harney’s Peak, South Dakota, and Fort McKinney 
and Sheridan,” Wyoming, are seen, from the material, to represent 
dodge i hurom, while it is certain that those from Montana and 
Fort Ellis, Montana, do likewise, aB material is before us from the 
West Gallatin Canyon and Mystic Lake, Montana M The same is 
true of Scudder’s record of material from Pme Ridge, Nebraska, 
sent him by Bruner (to which the nomcn nudum Pezotettix san- 
gutntpes Bruner applies), though now not represented in either the 
Scudder or Bruner Collections Additional material is before us 
from Tower and Cuss I^ake, Minnesota, and Shaftsbury, Alberta 
The species is boreal and this, the optimum northern race, 
prefers a sylvan habitat In the southern Rocky Mountains 
dodget hurom is replaced by other races 
The insect is known in South Dakota only from the Black Hills 
In North Dakota it will probably be found very locally distributed 
in hilly wooded areas, though it was not encountered in that state 
by Hubbell 

MtUnophu dttfereaUalls (Thomaa) 

1866 Acruhum dxffrnntmle Thomas, Trans Illinois State Age 8oc , V, 
p 460 [<?, Q, Illinois j 

1920 Melanoplut dtffercnltalxt Blalchlty, Orth of North-Kostcm America, 
p 440 

Brookings, Yankton, Chamberlain, Pierre and Capa 
These thirty-three adults were taken between August 17 and 
October 27 Fourteen are black with a few yellow markings, 
a striking color phase apparently only developed on the Great 
Plains and adjacent regions 

The inseot is larger than M bivittatus (Say), and probably does 
even greater damage to crops over the wide extent of country in 
which it is very abundant. Away from cultivation it is often rather 
scarce, but in rank patches of weeds on disturbed ground it is 
frequently to be found in very great numbers 
The eastern limits of its native distribution, as published, are 

M Property of the Illinois State Lab Nat. Hist. .... 

17 It is equally oertain that Scudder’s record* of euMutUnum from southern 
Colorado and northern New Mexioo arc not referable to rlodga hurom. 
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eastern Indiana, Nortonville and Hopkinsville, Kentucky, and 
Chattanooga, Tennessee On the Atlantic Coast it ib known only 
from Staten Island, New York, Philadelphia, Pennsylvania, and 
adjacent New Jersey and Denmsville, New Jersey, apparently 
having been introduced The northern limits are Douglas Lake 
in Cheboygan County, Michigan, Madison, Wisconsin (previously 
unpublished) , Valley of the Minnesota River, Minnesota, Brookings 
and Pierre, South Dakota, and Cheyenne, Wyoming It is ap- 
parently largely absent from the Great Basin, but occurs as far 
west as Grand Junction, Colorado and Albuquerque, New Mexico 
In eastern Colorado it is very abundant and destructive, particu- 
larly in the more humid areas Westward it reappears, being 
known from Lincoln County, Nevada, Phoenix, Arizona, and Agua 
Cahente in Sonoma County, the San Joaquin Valley, Claremont 
and Los Angeles, California Its known limits southward are 
Chattanooga, Tennessee, Agricultural College, Mississippi, Tal- 
lulah, Louisiana 1 *, Gulf Coast of Texas, and in Mexico from Vera 
Cruz, Queretero and Guadalajara in Jalisco 

MsUwopha birttUtoa (Say) 

1825 0[ryUva\ bimltaiu* Say, Jour Acad Nat H<-i Phila . IV, p 308 
(“Arkansa" (Arkansas River, near the Rocky Mountains, Colorado)] 

1838 Caloptenut femoratu* fiurmeister. Handh Ent , II, Abth II, Pt I, 
p 638 [d", Carolina ] 

1920. Meianoplu* bmttatut Blatchley, Orth of North-Eastern America, 
p 449 

Though material with red caudal femora has persistently been 
recognized as M femoratw, we believe that Kirby, E M Walker, 
Somes and Blatchley are correct in placing that name as a synonym 
of bmttatw In the east, and also in the Sierra Nevada Mountains 
of the far west, individuals apparently invariably have nch red 
caudal tibiae, but this indicates rather a response to humidity 
and possibly other environmental factors than any specific or 
racial differentiation. Other established synonyms are milberti 
(Serville), fiavonttatus (Harris), edax (Saussure) and rejecta (F 
Walker) 

Brookings, Chamberlain, Capa, Lemmon, Newell, Lead, Sylvan 
Lake and Hot Springs 

The forty-six adults before us were secured between July 12 
and October 9. All have yellowish caudal tibiae, suffused to dif- 

ivioualy unrecorded specimen in the National Museum, taken November 
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ferent degrees and extent dorso-proximad with bluish black 
One female from Hot Springs is very unusual in having the tegmina 
perfectly formed but covering little more than half the abdomen, 
the wings somewhat malformed 
This insect occurs everywhere in the United States except the 
southeastern portion and is extremely local in all the semi-and 
regions of the west, there often confined to irregated areas In 
California it is extremely scarce or absent except m the northern 
portions of the state and in the high Sierran Valleys Northward 
its known limits are Port-aux-Basques, Newfoundland, Quebec, 
Hudson Bay, southern Manitoba, Saskatchewan and Alberta, 
to Quesnel, British Columbia Southward it is known as far as 
Lerdo, Durango, Mexico 

BCafenoptai dawsonl (Hcudder) 

187ft Petotethx datmmt Hcudder, Dawson’s Kept Gool 49th Parallel, 
p 343 [ cT, 9 , Houtub River southwestern Manitoba*] 

1899 Mdanoplus acutu* Hcudder, Proo Davenport Acad Nat Sci , VII, 
p 171 [d\ 9, Brown’s Valley, Minnesota] 

The single type of acutus, a male, selected by Rehn and Hebard 
in 1912, has been examined and found to be typical of datpsom 
This error is solely attributable to carelessness on the part of the 
desenber 

The names tellustna (Scudder), abdtlua (Dodge) and datosont 
complete 8 Scudder, have been previously correctly referred to the 
present synonymy 

Sisseton, Big Stone, White, Lake Hendricks, Brookings, Hecla, 
Waubay, Yankton, Wessmgton Springs, Mobndge, Pierre, Capa, 
Rosebud, Philip, Lemmon, Bison, Buffalo, Rapid City, White- 
wood, Spearfish, State Game Park, Sylvan Lake and Hot Springs 
The series of one hundred and sixty-one adults was secured from 
July 12 to October 4 The species is normally brachypterous, 
sixteen specimens of the present senes being fully macropterous 
This insect » widely distributed and abundant over the plains 
and foothills of the northwest Its known limits of continuous 
distribution northward are southern Manitoba, Saskatchewan and 
Alberta to Kaslo, Bntish Columbia Westward it is apparently 
bounded by the Rocky Mountains, there reaching as far southward 
as northern New Mexico " Its known southern limits are Fort 


M In Colorado it u found only in the eastern foothills of the Hooky Mountains, 
in that state being recorded as far south as Palmer Labe 
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Robinson and Lincoln, Nebraska, Hamburg and Elmira, Iowa,* 0 
and Lone Rock, Wisconsin (previously unpublished) 

East of Minnesota and Iowa the species is extremely unusual in 
having a very wide but highly discontinuous distribution The 
eastern records are Pequaming* 1 and Saginaw Bay, Michigan, 
Tobyhanna, Pennsylvania* 1 , Toronto, Ontario, Manchester, New 
Hampshire, and Brunswick, Maine 

Mtluophu fUdltoni 8 rudder 

1897 Mdanoplut aladglom Scudder, Proe U 8 Nat Mus , XX, p 229, 
pi I, fig b, pi XV, fig 6 [ d". 9 Medecine Hat. Alberta**, Montana, 

Gordon and Port Robinson, Nebraska, Custer County, Colorado | 

1897 Melanoplu * conipertus Scudder, Proe U 8 Nat Mus , XX, p dlfi, 
pi XXI fig A (cf. 9 , southwest Nebraska | 

1897 Mdanophu comparing Scudder, Proe U 8 Nat Mus , XX, p 31(1, 
pi XXI, fig (> [d\ 9 Dakota, Gordon, Nebraska] 

Northward and eastward this species shows depauperation, and 
on such smaller individuals gladsioni was based In the Rockies 
material from higher elevations shows similar depauperation 
Apparently through adherence to his key, Scudder failed to note 
the exact similarity m all other respects of the larger specimens 
which he described as connperaua Comparison of the single types 
of glodatom and consperaua shows no feature on which even racial 
recognition could be given to the latter name u The single type 
of compactua differs from that of conaperaua, as Scudder stated, 
only in the narrower subgemtal plate and broader interspace 
between the mcsostemal lobes. The former feature is of slight 
degree and both are clearly attributable to individual variation 
Large senes before us show that the width between the mesosternal 
lobes vanes lb this and in several other species of the genus, where 
Scudder supposed it to have significance as a specific character. 

From examination of the types of M. corpulentus Scudder and 
M bteoloratua Scudder it is plain that these are very closely related, 
possibly southwestern geographic races or phases of gladstom, 
whose exact Btatus can not be determined without detailed com- 
parisons of large senes 

Big Stone, Lake Oakwood, Lake Albert, Brookings, Sioux 
Falls, Canton, Waubay, Volin, Yankton, Heda, Spnngfield, 


" These Iowa records are baaed on previously unstudied material before us 
11 Based on material collected by toe author but previously unpublished 
“ Male, single type selected from this locality in 1912 by Rebn and Hebard, 
for conrpcrtug the male, and for compactu* the Dakota male 
“Thu synonymy was first indicated by Walker in 1910 
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Chamberlain Bijou Hilla, Pierre, Capa, Mobridge, Rosebud, Philip, 
Intenor, Martin, Lemmon, Bison, Buffalo, Castle Rock in Harding 
County, Caputa Rapid City, Fairbum, Newell, Nisland, White- 
wood, Spearfish, Sylvan Lake and Hot Springs 

The two hundred and eleven adults were secured between August 
14 and Oetolier 28 

A vigorous and active species, this insect is usually abundant 
in its favorite grassland environment, over whith it is usually very 
generally distnbuted 

The area covered by this insect includes a wide extent of the 
northern plains, limited westward by the 1 high divides of the 
Rocky Mountains Its northern limits are southern Manitoba and 
Saskatchewan to Banff, Alberta In Colorado it covers the eastern 
plains and reaches up to 8500 feet m the eastern Rockies East- 
ward it is known from Devil’s Lake and Amidon, North Dakota 
(as conspcrtrup) , Fergus Falls, Granite Falls and Pipestone, Minne- 
sota* 4 , northwestern Iowa (as cormpersus ) , the high praineB of 
western Nebraska (as consperms) } and Sherman County, Kansas 
(as consperms) 

Southward and southwestward it is replaced by carpulentus 
and bicoloratus , whose status, as noted above, is uncertain 

lk«Unopltu oonftuo* Scudder 

1897 Metonoptu* confusun Seuddrr, Piw U 8 , Nnt Muh XX, p 339, 
pi XXII, fig 10 \<f, 9 , Munsons Hill, Kentucky] 

1920 Mclanoplu * confuau* Morse, Proc Boston Sot Nat Hist , XXXV, p 
607 

The names M minor (Scudder) and M muiatus Caudell were 
placed m the present synonymy in 1910 by Rehn and Hebard, the 
species having previously been generally recorded as minor 

Lake Hendricks, Garrctson, Canton, Yankton, Springfield, 
Rosebud, Philip, Martin, Rapid City, Pmc Ridge, Newell, White- 
wood and Hot Springs 

The species has also been recorded from 'Harney's Peak in the 
Black Hills, at an elevation of 7000 to 8000 feet 

These fifty-four adults were secured between June 16 and August 
27. The caudal femora are glaucous in all of the males and the 
majority of the females, but m eight of the latter sex they are pink. 
The insect is a spring form, though occasionally adults survive 
until late fall 

**S obm* record of conspertus from Mahtomcdi, Minnesota, appear* question- 
able 



10(1 PROCEEDINGS OF THE ACADEMY OF [Vol. LXXVII 

The species prefers grassy areas in the open and is locally often 
moderately abundant As it appears earlier than most grass- 
hoppers and is local m distribution, it is much less apt to be secured 
by the collector than mauy species which are actually less common. 
It ranges from the Atlantic to the Pacific The northern known 
limits are northern New England, Toronto, Ontario; Winnipeg and 
Awcme, Manitoba, Rudy, Saskatchewan, and the Chilcotin District 
of British Columbia* Its southern limits, as published, are Freder- 
icksburg, Virginia, Havelock, North Carolina, Monroe County, 
Indiana, Missouri' 1 , Clark County, Kansas, Pueblo, Colorado, 
Pecos, New Mexico, and Prescott, Ansona On the eastern slope 
of the Rocky Mountains it reaches up to 7000 feet, but it is not 
known west of these mountains between northern New Mexico 
and Washington 

Mduophu femur- rnbrnm banwnbna (DeOeer) 

1778 Actychum femvr-rvbntm DeGeer, Mlm 1’flist Mat Ins . Ill, p 408, 
pi 42, ng fi lef , Pennval vania ] 

1020 MetoMplutfemur-rwrum Blatchley, Orth of North-Eastern America, 
p 42A 

Scudder established the synonyms erythropus (Gmelin), femorale 
(Olivier), devorator (Scudder), sanguxnolentus (Provancher) and 
interior Scudder, Caudell his own coloradus, and Rehn and Hebard 
Dodge’s plumbeus The latter is a striking color phase, showing 
greatest brilliancy in the humid spots of the Great Plains region 
Though found only on the plains and prairies of the middle west, 
in such environment all gradations to the normal occur and nominal 
recognition is clearly not justified 
Sisseton, Big Stone, Lake Hendricks, Lake Albert, Lake Oak- 
wood, Lake Poinsett, Brookings, Wentworth, Colton, Sioux Falls, 
Yankton, Springfield, Wessington Springs, Fairfax, Chamberlain, 
Mobrtdge, Pierre, Capa, Interior, Martin, Lemmon, Waata, 
Buffalo, Caputa, Rapid City, Newell, Nisland, Whitewood, Engle- 
wood, State Game Park and Hot Springs 
The three hundred and fifty-five adults were taken from August 1 
to October 28. In two depauperate males from Newell, the tegmina 
and wings fail to reach the base of the supra-anal plate, but are 
distorted and show abnormality rather than brachyptenstai. 

This is an ubiquitous species in weeds and grasses, particularly 
in and about cultivation. Though usually abundant and probably 


M Material from Mountain Grove, MJmouri, u in the author’s eolleetion 
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doing much damage in the aggregate, it never appears in multitudes 
which cause immediate concern as do such forms as M mexteanus 
cUlanxs (Riley) The insect is apparently wholly unable to survive 
in an and environment, but wherever moisture appears or irrigation 
is undertaken, even in the areas of maximum normal aridity, it 
is almost sure to be found 

Normally having pink caudal tibiae, a pair of distinctly plumbeus 
coloration have glaucous caudal tibiae, the shade being greenish in 
the male The plumbeus color phase is frequent in the southern 
part of the state A few from Pierre and Capa are nohly plumbeus 
and yellow, though not as brilliant as material before us from 
Haigler, Nebraska 

The species occurs over the entire United States, m the and 
sections confined to watered areas In the southeastern United 
States the typical race m supplanted by M femur-rubrum pro - 
ptnquu# Scudder Northward typical femur -rubrum is found 
from Halifax, Nova Scotia, to the Chilootin District in BntiKh 
Columbia, and southward in Mexico to Atoyac, Vera Crus The 
records of its occurrence in arctic America arc probably incorrect 

Mdincphu infaattii Scuddw 

1879 Meianoplus infantilis Scuddcy, Proc Boston Hoc Nat Hist , XX, 
p 65 [cf, 9 South Park and Florissant Colorado, Evanston, Wyoming ] 
1897 Melanoplus infantilis Scudder, Pror U S Nat Mus , XX. p 33fi 

Big Stone, Brookings, Mobridge, Pierre, Capa, Martin, Lemmon, 
Bison, Buffalo, Castle Rock in Harding County, Newell, Nisland, 
Whitcwood and Spearfish 

The twenty-nine adults were secured between August 14 and 
October 26 Smallest of the macropterous species of Meianoplus, 
this insect is easily overlooked It usually occurs in moderate 
numbers in the short sparse grasses of the plains and hills In 
South Dakota, however, it is probably scarce except in the north- 
western portion, as it is a form of the more northern plains, reaching, 
in this region, close to its eastern limits of distribution 

The species la known northward to southern Manitoba, Saskat- 
chewan, Alberta and the Chilcotm District in British Columbia 
Westward it invades the Rockies up to 8000 feet, as far southwest 
as Durango, Colorado, but northward it is found west of these 
mountains, having been reported from Evanston, Wyoming, 
Salmon City, Idaho, Ellensburg, Washington, and several localities 
in southern British Columbia Southward rt is known from 
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Durango, Aider and Pueblo, Colorado, and Kimball, Nebraska 
East from the latter locality, Fergus FallB and Detroit, Minnesota, 
and Stump I^ake and the Turtle Mountains, North Dakota 

MsUnoplu hennlsotUI Scudder 

1878 M\danoplm) ktnnicottu Hcuddcr, Proc Boston Soc Nat Hist , 

XIX, p 289 [c5\ Yukon River,” Alaska 1 

1897 Mdanoplun kenntcotln Soudder, Proc U H Nat Mus , XX, p 163 

Buffalo, August 25 and 26, 1924, 4 9 

This i« one of the scarcer boreal species Since the original 
description it has boon recorded from Mt Bundle near Banff, 
Alberta, Rudy and the Souns River, Saskatchewan, Glendive 
and Custer County, Montana, Ward and the Marshall Pass, 
Colorado (at 10000 to 11000 feet), and Chama, New Mexico (at 
7863 feet) 

Its known distribution is therefore earned far southeast by the 
above record and it will probably be found over the high plains 
of Montana and Wyoming 87 

Mdinophw Wdmu (Srudder) 

1879 PezoteUix lakxnus He udder, Proc Boa ton Hoc Nat Hint , XX, p 79 
[cT, 9 Lakin, Kansas, Pueblo, Colorado ] 

1897 Mdanoplus laktnua Scudder, Proc U S Nat Mus , XX, p 141 

The synonymy of marculentus Scudder and sonorae Scudder was 
established by the author in 1917 

Capa, August 7 to September 11, 1917 to 1922, 26 d”, 22 9 

All of the present series have short lanceolate tegmina except 
three males, in two of these the tegmina half cover the abdomen, 
the other has fully developed organs of flight 

This insect is a grassland inhabitant, often prefernng areas of 
herbaceous plants and frequently encountered very abundant 
and generally distributed 

The above record extends the known range of this species con- 
siderably to the northeastward. Its previously known eastern 
limits were the Republican River in southwestern Nebraska, all 
of Kansas, Amarillo, Texas, and Las Vegas and Mescalero, New 
Mexico. It is known as far north as the northern boundary of 
Colorado, being limited westward by the foothills of the Rocky 
Mountains, but southward spreading west to Carr Canyon in the 


M “Yukon River, south of which the mountains trend westward ” Probably 
between Kaltag and Nulato 

17 Material is before us from Casper, Wyoming 
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Huachuca Mountains, Arizona It has a wide distribution m 
Mexico, from Sonora and Tamaulipas south to Aguascahentes 

Mtl&aophu oeddutoUli ortidcntalis (Thomma) 

1872 ('[aloptenua] occidental** Thomas, Prelim Repfc U 8 Gecl 8urv 
Montana and Terr , V, p 458, pi II, fig 2 [cT, 9 , mouth of Laramie 
River to Hod Butte, eastern Wyoming] 

1879 Mclanophs flaMlifer Scudder, Proc Boston Hoc Nat Hist , XX, 
p 09 [<f, South Park, Colorado, (8000 to 10000 feet) 

1897 Mdanoplus occidentals Scudder, Proe U 8 Nat Mus , XX, p 
145 

1897 Mdanoplus cunealus Scudder, Proc U S Nat Mus XX, n 147, 
pi X, fig 5 Id* Silver City, New Mexico, Fort Grant and Fort Wmpple, 
Amona ] 

After careful consideration of the types and large series now 
available, it is clear that both flabelhfer and cunealus are synonyms 
of occtdenlalw The male ceroi show some individual variation in 
outline, as does the subgenital plate, and upon such features alone 
Scudder based those names 

Philip, Rapid City, Pine Ridge, Smithwick, Nbwell, Nisland, 
Spearfish and Hot Springs 

The forty-nine individuals wore scoured from June 23 to Septem- 
ber 17, the majority having been taken in Juno All of the material 
from South Dakota is depauperate for the species. 

Its distribution eastward m defined by Amidon, North Dakota, 
Ottertail County, Minnesota, middle Nebraska, and numerous 
localities in Kansas Northwestward in the United States it is 
known as far os Emigrant, Montana, but it is also known from 
Lethbridge, Alberta, and reappears abundantly in the Chilcotm 
District of British Columbia Southward it is known from the 
plains of Wyoming and Colorado and the Rocky Mountains up 
to 10500 feet, south to Antomto, Durango and Dolores Thence it 
spreads further south and southwest ward to Johnson's Basin, 
Fort Wingate, Magdalena and Silver City, New Mexico, Fort 
Grant, Fort Whipple and Williams, Arizona, and as far as Zacate- 
cas, Mexico. Its presence in the Great Basin is yet indicated 
by a single record from the Salt Lake Valley, Utah 

In a small area of western Colorado occurs a braehypterous 
race, M. occxdentalxs brevipennis Bruner 
It is interesting to note that, though occurring m the Rocky 
Mountains in arctic alpine environment, the species is either ex- 
ceedingly scarce or absent over the northern portions of the Great 
Plains, but has spread widely over the high semi-and regions of 
the? southwest 
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MaUsophu hidito (F Walker) 

1870 Caioptenus fascuUus F Walker, Cat Dermapt Sal tat. Bntiah Mu* , 
IV. p 680 [d\ 9 , St Martin’* Falla, Albany River, Hudaon’a Bay, 

[Ontario] ) 

1807 Mdanoplus atom Srudder, Proc U S Nat Mu* , XX, p 273, pi 
XVIII, fig 6 Id" Crawford County, Iowa, Dakota] 

1020 Melanoplut faacutfut Morse, Proc Boston Soc Nat Hut , XXXV, 
p 501 

Scudder’s synonyms rectus, curtua and volahcus have already 
been established, as well as McNeill’s bacont The single type of 
alien t,“ now before us, is clearly a depauperate male of faactaius, 
the cerci and subgemtal plate less heavy than is usual. These 
latter differences are not very decided and plainly accompany 
depauperation, having no specific significance whatever We 
have examined Walker’s originally described material m the British 
Museum, now m bad condition. 

Yankton, Springfield, Whitettood, Englewood and Sylvan Lake 

These forty adults were secured between June 20 and September 
10, the eleven taken m late June all being teneral Those from 
Yankton and Springfield are depauperate, the others all large and 
robust 

This is a boreal species, its known northern limits being Salmonier 
and Stephenville, Newfoundland, Nam, Labrador, the Albany 
River, Ontario, southern Manitoba, Saskatchewan and Alberta, 
and the Chilcotm District, British Columbia Its southern limits 
are approximately latitude 40° in the east, but are carried far 
south by the mountains, the species having been found on Cheah 
Mountain, Alabama, and War Eagle Ford in Carroll County, 
Arkansas (recorded as bacont ) It is apparently absent or exceed* 
rngly scarce south of northern North Dakota on the praines m 
this latitude, being known m South Dakota only from the extreme 
southeastern comer, but reappearing abundantly m the Black 
HiIIb m Westward it is also apparently absent over the southern 
plains, but is again earned southward throughout the Rocky 
Mountains to the Marshall Pass m Colorado At that longitude its 
altitudinal distnbution in those mountains is known to be from 
6000 to *12000 feet West of the Rockies, m the United States, 
it has been reported only from Loon Lake in the Colville Valley, 
Washington 

The species is Bylvan, usually found in an undergrowth of which 


•' Selected in 1912 bv Rehn end Hebard, a male from Crawford County, Iowa 
M Previously reported from Custer and Harney's Peak at 7000 to 8000 feet 
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huckleberry bushes are a conspicuous element Though appeanng 
early, the majonty of the adults are present in late summer, 
particularly in the north and at high altitudes 

BUkaofhtt borea&s juntas (Dodge) 

1876 Petotcltix junta* Dodge Canadian Ent , VIII, p 9 [d*, 9 , Glencoe, 
Dodge County, Nebraska j 

1897 M clone jhus extremes scaudinu Scudder, Proc* U 8 Nat Mus , XX, 
p 288, pi I, fig f [d\ n Mount Washington, New Hampshire] 

19580 Mctanaplus borealis Morse, Proc Boston Soc Nat Hitt, XXXV, 

p 606 

The name scandens, based solely on the macropterous condition 
developed in borealis junius , is in consequence hero assigned to 
synonymy Provancher’s parvus is also a synonym of borealis 
jumus 

We feel that it is advisable to recognize as a geographic race the 
more southern material of borealis, for which the name jumwt is 
available, as well as borealis monticola Scudder of the western 
mountains The species is, however, subject to great variation and 
final analysis of the very large senes now available may oblige 
abandonment of any racial recognition whatever We would 
note that, until recent years, boreahs jumus has been regularly 
recorded as M extremus (Walker), a name now placed as a synonym 
of the holarctic M borealis borealis (Fieber) 

Big Stone, Springfield, Deadwood, Whitewood, State Game 
Lodge and State Game Park 

Eighteen adults were secured between June 21 and September 7 
The individuals from the Black Hills are unusually large, but 
otherwise typical of borealis junius. 

The species prefers bogs and wet meadows in the southern 
portions of its range 

This race, as recognized by us, occurs through northern New 
England, south in the Appalachian Mountains tq Moosick Lake, 
Pennsylvania, 71 northern Indiana and Illinois, Michigan, Minne- 
sota, North Dakota, Iowa and Nebraska, south to Mountain 
Grove, Missouri, and m the far northwest at Anahim Lake, British 
Columbia Its exact limits can not be given until its Status has 
been definitely determined 


n We hew select the figured male as single typo of 
71 A pair from this locality in the author s oollectioi 
1924, byHenry Fox 


scandens 

ion were taken August 18. 
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Bwdwiu ettonta (Riley) 

1875 ('alopltnut atianu Riley, 7th Ann Rept Nox Benef Ins Miaaouri, 
p 160 | b\ 9 , New Hampshire ] 

1620 Melanophui mexicanut ailanti Mono, Proc Boston Roc Nat Hat , 
XXXV, p 490 

Big Stone, Lake Hendricks, Brookings, Sioux Falls, Canton, 
Vermilion, Elk Point, Waubay, Volin, Yankton, Springfield, 
Wessington Springs, Chamberlain, Bijou Hills, Mobndge, Pierre, 
Capa, Rosebud, Intenor, Philip, Martin, Lemmon, Wasta, Scenic, 
Buffalo, Caputa, Rapid City, Fairbum, Newell, Nisland, White- 
wood, Lead, State Game Park, Sylvan Lake and Hot Springs 
The four hundred and nine adults were taken between July 12 
and October 28 Jn the more humid sections of the state the great 
majority have the caudal tibiae pink, very few having these members 
pale glaucous In the more and sections, the reverse is true 
Two depauperate males from Newell have the tegmina and 
wings reduced and distorted, as noted for two very similar males 
of M femur-rubrumf emur-rubrum (DeGeer) from the same locality. 

The Bpecics is equally at home m weedy waste land or on the 
sage-brush plains, its environment having a very decided effect 
on its general appearance It is generally distnbuted over all but 
the tropical lowlands of Mexico, reaching northward over all the 
United States except peninsular Flonda and California west of 
the Sierra Nevada Mountains, to southern Canada, having also 
been reported from the Yukon River, Alaska ™ On the Pacific 
Coast, however, in British Columbia as far north as the Chilcotin 
District, it 18 very abundant and widely distributed 
Detailed study ib needed to determine the number and distri- 
bution of the races of mezuanw Until then many of the numerous 
names which have been proposed can not be assigned to synonymy, 
or given racial status, with any degree of assurance Another 
difficult problem is that of the migratory grasshopper, known sb 
M, Hpretus (Walsh), which may prove to be only a migratory 
phase of this same insect Though highly injurious, mexteanua 
atianu, even in periods of outbreak, at no time has been able to 
approach* the havoc wrought by spretus during one of its migratory 
invasions. None of the material here recorded agrees with material 
of typical apretua 


"This latter record, we believe, requires verification 
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Mslansjlns iprttu (Walsh) 

1800 Cahptcnus ttpretm Wulnh, Pluct Ent , II, p 1 [cT, 9, Highland, 
Kansas ) 

1877 Caioptcnu* nprrtus Riley, The Locust Plague in the U S ,p 17, fig 
2 and fig 3 a to o 

Thomas 1 Acridium nprehs , described m 1864, is not to be con- 
fused with Caloptenm spretus Walsh, l ho former has been correctly 
assigned to synonymy under Af mexicanus ailants (Riley) Cock- 
erell's Caloplenus spretus caeruleij>e8 u has been placed aH a synonym 
of the present insect 

The possibility that this insect is a migratory phase of Af. 
mexicanus attanm (Riley) ib noted under that species Uvarov 
has recently shown that Locusta migratona phase dantca Linnaeus 
develops a migratory and devastating phase of very different 
appearance, 1 c , phase migratona , those phases having long been 
placed as distinct species belonging to different genern u Strong 
analogy would appear to exist 

Though we have no material of apretun from South Dakota and 
it has never been known to appear there except during peuods of 
migration, this state is in direct line with the normal course of 
its eastward invasions The last year of senous outbreak was 
1877, when South Dakota was thinly settled and in consequence 
less m said of its appearance then* than for Kansas, Nebraska, 
Iowa, Missouri and Minnesota It is probable that South Dakota 
is more exposed to the ravages of the insect than any of the three 
latter states, as the source of all migrations appears to have been 
the Rocky Mountains, particularly in northern Colorado and 
southern Wyoming 

Grasshoppers appearing m myriads tn the semi-and west often 
represent species other than the present insect, incapable of destruc- 
tion to any degree comparable The early reports of swaims are 
therefore unreliable, as the species represented were then not 
distinguished. It is probable, however, that devastating out- 
breaks of spretus occurred m 1818, 1855, 1806, and 1870 In 
each case the insects reappeared in myriads during successive 
years, the 1870 outbreak reaching its peak in 1875 and 1876 
During such periods the sono of infestation is annually greatly 
extended The insect, however, after the first few years, loses 

"The Entomologist, XXII, p 127, (1880) Described, by inference, from 
both sexes, from Glencoe, Nebraska 

74 Bull Ent Research, XII. pp 135-103, (1921) 
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its terrific virility and then subsides, disappearing from all the in- 
vaded territory 

Since the subsidence of the last and greatest outbreak m the 
70’s, apretua has become one of the rarest of all forms, even m {he 
regions where it was supposed to have permanent habitat When 
it will again burst forth to devastate not only counties, but even 
states, is purely a matter of conjecture 

Melanoplos brawl Scudder 

1807 Melanovlus brunert Scudder, Proe U S Nat Mum , XX, p 164, 
pi XI, fig 7 |d' ,, l Fort McLeod, Alberta ] 

1020 Melaiwplim brunert Blatchley, Orth of North-Gaatera America, 
p 413 

Though E M Walker placed M alaakanus Scuddcr as a synonym 
of this species in 1910, we do not behove this action can be taken 
as justified until examination of the types and study of the group 
has cleared up a number of difficult problems involved 

Englewood, August 30, 1924, fief, 5 9 . 

This insect is strictly sylvan in the United States, here living in 
brushy forest undergrowth In the Chilcotin District of British 
Columbia, however, we learn that it occurs abundantly on the 
open range, particularly about clumps of aspen and in grassy 
depressions 

This boreal species will probably not be found in South Dakota 
except in the Black Hills and their vicinity Its known northern 
limits are Nipigon and Dwight, Ontario, Kenville and Aweme, 
Manitoba, localities in southern Saskatchewan and Alberta, north 
to the Chilcotin District, British Columbia In the United States 
it has been recorded from Gogebic County, Pequaming and Isle 
Royale, Michigan, Lake Upsilon in the Turtle Mountains, North 
Dakota, Gordon, Nebraska, Yellowstone, Fort Ellis, the Madison 
Valley, Helena and Weeksville, Montana, Old Faithful Geyser, 
Wyoming, South Park and Florissant, Colorado, Salmon City, 
Idaho, and Camp Umatilla, Little Spokane, Brown’s and Loon 
Lake, Washington We have also examined material from Norrie 
and Oregon, Wisconsin 

It is a more robust insect than M. mexteanua aUanta (Riley), 
slower m movement but able to leap more powerfully. 

The species is much more easily overlooked in this country than 
forms which prefer an open habitat 

’• Single type aeleoted by Rehn and Hebard in 1012 Ten other localities 
originally given 



1925] 


NATURAL SCIENCES OF PHILADELPHIA 


115 


BManoptau keetarl hurldai (Dodje) 

1870 Cahptenu* luridu* Dodge, Canadian Ent , VIII, p U [cf. 9, 
Dodge County, Nebraska ] 

1920 Melanoplua keelen lundvut Blatchley, Orth of North-Eastern America, 
p 437 

The synonymy of Af colltnus Scudder was established by Blatch- 
ley in 1903 

Sisseton, Big Stone, Lake Hendncks, Lake Albert, Brookings, 
Sioux Falls, Canton, Vermilion, Waubay, Volm, Yankton, Wes- 
sington Spnngs, Fairfax, Chamberlain, Mobndge, Pierre, Capa, 
Rosebud, Interior, Bison, Buffalo, Rapid City, Fairbum, Newell, 
Whitewood, Spearfish, Englewood, State Game Park, Sylvan 
Lake and Hot Springs, 

The two hundred and seventeen adultB were secured between 
August 5 and October 22 All have pink caudal tibiae, usually 
richly colored, except three males from Hot Spnngs and White- 
wood, which have these members very pale yellowish glaucous 
This condition has not previously been found in the species and is 
evidently of extremely rare occurrence 

This race is very widely distributed eastward, but is replaced 
by M kcelert keelen (Thomas) in the southeastern United States 
The northern limits of keelen lundus are northern New England, 
Severn River and Hawk Lake, Ontano, Aweme, Manitoba, and 
the Yellowstone Region of Montana Its western limits of distri- 
bution further south are “ Wyoming,” and Livermore, Denver 
and Pueblo, Colorado Southward the area of intergradation 
with typical keeleri probably crosses Arkansas and Oklahoma, 
but has as yet not been critically plotted 

We, like Morse, have noted that in the east this race shows a 
distinct preference for semi-sylvan conditions, especially on rather 
dry upland soil, 

lUUnophtf ytekordt scudder 



Scudder synonymised M packardx rvfipe* Cockerell in 1897* 
A male of the original senes of M foedus Scudder, taken at Pueblo* 
Colorado, August 30 and 31, 1877, by S H Scudder is now before 
us, through the kind cooperation of the Museum of Comparative 



116 


PROCEEDING!* OP THE ACADEMY OP (Vol LXXVII 


Zodlogy, and is here selected as single type 7# This type fixation 
substantiates Blatchley's assignment of foedus as a synonym of 
packardi, in 1920 77 

Volin, Hccla, Wessington Springs, Chamberlain, Mobndge, Capa, 
Martin (in sand hills), Lemmon, Bison, Wasta, Buffalo, Harding 
County, Rapid City, Newell, Whitewood, Englewood and Hot 
Springs 

The seventy-two adults here recorded were captured from July 8 
to September 29 These specimens are all longitudinally trivittate, 
the degree of intensity varying, as is usual in this plastic species 
The caudal tibiae are rich glaucous in fifty-nine and rich pink in 
twelve individuals of the senes here recorded 

The insect is a prairie and plains dweller, but is very fond of 
cultivated patches in such regions and undoubtedly is one of the 
most destructive species annually present, due to its large size 
and frequent abundance It is very active, jumping powerfully 
as well as being able to fly well 

The northern limits of distnbution are 78 Awemc, Manitoba, 
Regina, Moose Jaw and Radtsson, Saskatchewan, Medecine Hat 
and Calgary, Alberta, and the Chilcotin DiBtnct of British 
Columbia. Eastward m the United States it is known to reach 
Minnesota, Dallas County and Jefferson, Iowa, eastern Kansas, 
Pme Bluff, Arkansas, Wilburton, Oklahoma, and Dallas and 
Victoria, Texas. The species has been recorded further west from 
Santa F6, New Mexico, south to the Beaver Mountains in Utah 
(at “8000 to 10000” feet), the Ruby Range, Nevada, and on the 
Pacific Coast south to Siskiyou County, California In the Colo- 
rado Rockies it is found up to 8000 feet on the eastern slopes. 

MeUaopto* flnrUdUi Bra ner 

1897 Mfilnnoplu* fluvuUiiu Bruner, Ann Kept Nebraska Bd. Agr for 
1896, p 136, fig 34 [<?, 9 , [Ashland,] Nebraska] 

1920 Mclanoplu* fluvuxHlt* Biatchley, Orth of North-Eastern America, 
p 431 

7t Another male of the same senes, bearing the same data, is in the Hebard 
Collection Thu specimen represents instead M fluviatilts Bruner, showing that 
more than one species was included w Scudder a original senes of fortdu* In 
Hcudder'n revision, material of fiumatilu was also recorded as packarit, hu plate 
XXI, figure 2, being from another individual of the former species in the author’s 
collection 

77 That author, however, has failed to observe the differences which justly 
separate the eastern M stonti Rebn from the western packardi The material 
recorded that year by Biatchley as pactardi. from Saginaw Bay, Michigan, 
actually represents ttonet, as shown by specimens from that scries in the author’s 
collection 

" Walker’s record from Fort William, Ontano, u based on material of M 
Mtonn Rehn 
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Blatchley, in 1920, has correctly placed M macnexlh Hart, as a 
synonym of this species 

Though typically very distinct from M. packardi Scudder, 
sufficient variation occurs in that species to make occasional 
individuals difficult to separate, the male genitalia being very 
similar Superficial close similarity to M angustipetims (Dodge) 
is more frequent, but the male genitalia of these species show 
distinct differences 

Elk Point, Yankton, Springfield, Pierre, Capa, Interior, Martin, 
Wasta, Rapid City, Buffalo, Newell, Whitewood, Spearfish and 
Hot Springs 

The one hundred and thirty-six adults before us were obtained 
between July 20 and October 22 Eleven of this senes have pink 
caudal tibiae, the others having these members glaucous to varying 
degrees 

The species has been previously reported only from Ash- 
land, Nebraska, Iowa City, Iowa, and near Moline, Illinois A 
male from Pueblo, Colorado, of this species was originally included 
by Scudder m the senes described a afoedws, and a female from the 
same locality waft originally desenbed by the same author as his 
bowdilehi Another male from West Point, Nebraska, wa« referred 
to packardi by Scudder in 1897 and figured 79 Additional material, 
hitherto un reported, is before us from northwest to Columbus, 
Montana, north to Bismarck, North Dakota, and northeast to 
St Anthony Park, Minnesota, these records showing that this long 
unrecognized species enjoys a very much more extensive distribu- 
tion than has been supposed In the Iowa senes secured by Somes 
the species is represented from thirteen localities. 

It is very probable that fiuviatilis has more than once been re- 
ported as packardi , or even as angwttipenms 

MsUnoffeu sagnttfpwniig (Dodne) 

1877 Caloptenus anffuHtpennts Dodge, Canadian Ent , IX, p 111 [<f\ 

9 , banks of Elkhorn River in Dodge County, Nebraska ] 

1807 Melanoplus compim Scudder, Proc IT 8 Nat Mus , XX, p 302, 
pi XX, fig 2 [cT, 9 northern Minnesota, Sidney, Nebraska"] 

1990 MqfanoplvB angutfipenms Blatchley, Orth of North-Eastern America, 
p 435 

Bi&tchley placed M cocanetpes Scudder correctly as a synonym 
of this species in 1903, as is shown by comparison of the single 

,# Proc. U, S Nat Mus , XX, pT XXI, fig^ 

" The male from this locality selected as single type. Rebard Collection, Type 
no 13a 
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types Comparison of these with the single type of M comptua 
Scudder, shows that too to be a synonym, based mainly on a feature 
of individual variation in the male furcula 
Big Stone, Lake Poinsett, Lake Albert, Sioux Falls, Elk Point, 
Waubay, Hecla, Pierre, Martin, Lemmon, Bison, Wasta, Scemc, 
Buffalo, Castle Bock in Harding County, Whitewood and Hot 
Springs 

The one hundred and seventy-six adults were taken between 
August 20 and September 17 The caudal tibiae m thirty-eight 
males and twenty-seven females are pink, and m thirty-five males 
and sixty-seven females are glaucous In one male only the organs 
of flight fail to reach beyond the base of the supra-anal plate, but 
this is clearly due to deformity and the subgemtal plate is also 
greatly deformed, being divided into two large irregular lobes 
The insect is usually found in poorer grasslands, particularly 
where the soil is sandy. It is frequently present in great numbers, 
but we do not believe it to be one of those forms which are liable 
to attack cultivated areas in dangerous multitudes 
The eastern limits of known distribution are Fulton County, 
Indiana, Douglas Lake, Michigan, and Sudbury, Ontario The 
northern limits westward are Aweme, Manitoba, and Yellow- 
stone, Montana The insect is limited westward by the Rocky 
Mountains, but reaches into their eastern foothills up to an eleva- 
tion of 6000 feet m Colorado Southernmost records are north- 
western Indiana, Havana, Illinois, Iowa City and Ames, Iowa, 
Topeka and Barber and Stephens Counties, Kansas, and Holly to 
Canyon City, Colorado 

Kslaaoptas flavidos flavidos Scudder 

1879 Melanoplua flandva Scudder, Proc Boston Soc Nat Hist , XX, 
p 74 I cT, 9 , Morrison, Colorado J 

1898 Melanoplua tnrttw Scudder, Proc Davenport Acad Nat 8ci , VII, 
p 163 f , Fort Collins, Colorado ] 

1904 \Mwmoplu») JUmdue Gillette, Bull 94 (Tech. Ser No 6), A at 
Exp St a Colorado Agr ColL, p 60 

Though we have not been able to examine the unique type of 
Scudder’s tnctstts, the description leaves no doubt as to the syn- 
onymy In ficundua the male subgemtal plate shows instability, 
having its dorsal margin varying from even to slightly produced 
mesad and occasionally showing a very weak notch On an indi- 
vidual exhibiting the latter condition tnctsus was based. 
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We here select the described male 81 as single type, loaned for 
examination through the kindness of the Museum of Comparative 
ZoOlogy Compared with M bowdxtchx bowditchi Scudder** the 
present insect differs m being larger and more robust, with pro- 
portionately decidedly longer antennae and immaculate tegmina 
The browns have an olivaceous tinge and a postocular dark bar 
is usually absent In Colorado, as noted by Gillette, these dif- 
ferences enable ready separation, though both species are variable, 
but in Nebraska and South Dakota assignment of material is 
decidedly difficult Wc would hesitate to separate these as species 
were it not true that both apparently have southern races, and 
bowdxichx an additional northern race, here described We have 
reached this conclusion only after detailed study of very large un- 
recorded senes ia 

Scudder has established the synonymy of M ccnchrt McNeill 

Waubay, August 21, 1924, 1 cf Chamberlain, September 29, 
1919, 1 cf Martin, September 3„ 1923, (in sand hills), 2 cf, 3 9 
Buffalo, August 25 and 20, 1924, 2 cf , 3 9 

This handsome insect is extremely variable ui sisc and coloration 
It is local in distribution in the eastern portions of its range, being 
there limited to sand areas We now have evidence that it mter- 
grades with a southern race, M fiavxdus eUmgatus Scudder, in 
southwestern Kansas, the Pan-Handle of Texas and northeastern 
New Mexico, and that it does not occur south or southwest of 
those points u The known northern limits are New Buffalo, 
Michigan, Lone Hock, Wisconsin (previously -unrecorded) , Gray 
Cloud Island, Minnesota, Waubay and Buffalo, South Dakota, ** 
and Julesburg and Fort Collins, Colorado The westein limits 


91 Figured specimen 1897, Proc U 8 Nat Mus , XX, pi XI, fig 4 
* We here select the described male, taken at Pueblo, Colorado, August 30 to 
31, 1877, by 8 H Scudder, as type of bowdxtcki bowditchi This specimen we 
have before us, belonging to the Museum of Comparative Zoology It is the 
Individual figured by Scudder in 1897, Proc U 8 Nat Mus , XX, pi XI, fig. 3 
** We at present have before us, in addition to the Philadelphia Collections, all 
of the material previously referred to fiavtdus and bowdticht belonging to the 
Colorado State Agricultural Experiment Station, the United States National 
Museum, the Museum of Comparative Zoology and the University of Kansas 
m From examination of the following material, recorded as flavxdus, we are 
able to note that Scudder 1 ! records from Carmo Springs, Texas, and Las Cruces, 
New Mexico, are referable to JUmdui elonqatu*, that from Tucson. Ancona, 
to M Indus browni CaudeJl Caudell's from Phoenix, Ancona, and Rehn’s from 
Florence, Carr Canyon and Palmerlee. Ancona, are also referable to puiun browni 
11 We have not been able to verify the record from Awemc, Manitoba which 
Is very possibly not comet. 

i 
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southward are Golden and Pueblo, Colorado, and a single male is 
before us from Pleasant Valley, Ouray County, M in the south- 
western Colorado Rockies Havana, Illinois, is the most south- 
eastern known point 

In the male genitalia nothing can Ikj found to separate flavtdus 
from bowditchi or the races of these species Due to this and their 
variability, they present one of the most difficult problems in the 
North American Melanopli 

Mduophu bowdttehl «anu new auhflpedt!* 

This race agrees closely with typical bowditchi* 7 in general form 
and male genitalis, differing only in the average smaller size and 
gray and streaked coloration It is this latter feature which gives 
individuals so strong a resemblance to forms of the Cinereus 
Group, rather than to the other forms of the Flavidus Group 

Typically individuals of Af bowditchi bowditchi Scudder appear 
very different in the much brighter coloration, with yellows, 
browns, and almost immaculate gray tegmma 'Structurally, 
however, nothing but the average larger size can be found as a 
difference, and very decided color vanation occurs In south- 
eastern Wyoming and southwestern South Dakota, as in the 
foothills of the Rocky Mountains, various degrees between typical 
bowditchi and bowditchi canus are shown, proving that the latter 
is a more lioreal race of the former 

Type , cf , Forsythe, Rosebud Count}, Montana July 27, 1009 
(M Hebard ) [Hebard Collection, Type no 1036 ] 

Size small for the Group, form moderately slender w Head 
with sulci and intervening depression on fastigium and frontal costa 
prominent Pronotum with transverse sulci distinct, medio- 
longitudinal carina faintly indicated on prozona, prominent on 
metazona, caudal margin of disk obtuse -angu late produced with 
apex rounded Prosternal spine elongate conical, rounded apex 
inebned slightly cephalad Tegnuna and wmgs fully developed, 
extending well beyond apices of caudal femora Furcuja large, 
represented by fingers, adjacent proxunad and over two and one- 
third times as long as basal width, beyond proximal portion gradu- 
ally tapering (due to obliquity of the internal margins) to their 
very slightly thickened, truncate apices Supra-anal plate with 


••Taken Augiwt 18, 1906 

" Single type selected, page 119. footnote 82 The originally described female, 
before us, bean the same data, but is referable to if fiimaMit Bruner 
w Material from North Dakota and northeastern Wyoming is distinctly more 
robust 
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a large, low, convex area before apex and Injyond furcula, lateral 
margins convex convergent distad, then briefly straight convergent 
to the produced apex Cerci elongate, reaching to near apex of 
supra-anal plate, narrowing in proximal portion, thence directed 
dorso-caudad, narrow and of almost subequal width to the rounded 
apex M Subgcmtal plate with free margin almost even, showing 
only slightly greater median comexity Limbs normal for the 
genus 

Allotype 9 , same data as type [Heb&rd Collection ] 

Agrees closely with type, except as follows Snse larger, form 
more robust Vertex and frontal costa broader, with sulcatum 
decidedly weaker Ovipositor valves short, the dorsal pair very 
sharply curved distad, apices acute 



2 

Meianovlut bowdUchi canwt new species Male, type Forsythe, Montana 
Fig 1 Lateral outline of ecn us (Greatly enlarged ) Fig 2 Dorsal view of 
apex of abdomen (Much enlarged ) 


Measurements (in mtUtmeter$) 


tf 1 

Length 

Length 

Caudal width 
of pronotal 

Length 

Length of 
caudal 


body 

pronotuiu 

disk 

tegmen 

femur 

foray the, Montana 
Type 

20 3 

4 8 

2 » 

16 7 

11 3 

Forsythe, Montana 
PorotypM 

9 

Forsythe, Montana 
AUoiypo 

Forsythe, Montana 
Paratype* 

19-23 3 

4 8-5 3 

3-3 3 

16 6-18 8 11 1-12 8 

24 7 

5 8 

3 7 

21 

12 8 

22 5-25 5 5 1-6 2 

3 4-4 

17 8-21 1 

12 6-14 1 


General coloration grayish brown, the tegmroa grayer, avel- 
laneous, with mo derately numerous, elongate flecks of brown 

* Rarely with apex slightly brawler and showing * faint extern*! impression of 
its surfaA not tobe confused with the distinctly broader cereal apex found in 
the mmplwrt type developed in the Cinerous Group 
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on the veins A postocular dark bar present, broadening on the 
lateral lobes of the pronotum, but continued only to the principal 
sulcus, interrupted and invaded by the paler coloration particularly 
dorsad A few very recessive examples lack all but a trace of this 
bar, while ita a few very intensive individuals it is solid Limbs, 
abdomen and ventral portions of lateral lobes often cinnamon* 
buff Caudal femora immaculate, or with faint traces of three 
transverse bands of brown on the dorsal surface, these dark and 
conspicuous only in a few very intensive individuals Caudal 
femora with internal portion of ventral surface and ventral portions 
of inner surface usually clear antimony yellow, but a richer yellow 
in some and in the three Colorado specimens nch apricot orange 
Caudal tibiae pale glaucous blue, m a few very intensive examples 
(including the three from Colorado) glaucous-blue, spines and 
spurs black tipped 

This insect is seen to be primarily a northern Great PlainB race, 
extending in distribution from Medora (and possibly Devil’B Lake) 
North Dakota, and Buffalo, South Dakota, westward to the 
foothills of the Rocky Mountains from the Manas River, Montana, 
south probably as far as central Wyoming, and also probably very 
locally southward along the Rocky Mountains, aB is indicated by 
the matenal from Austin Bluffs near Colorado Springs, Colorado 
Material showing a strong tendency toward typical bowditchi is 
from Battle Mountain, South Dakota, and Guernsey, Wyoming 

It is of interest to note that M Jtomdua fiamdua Scudder also 
occurs in northwestern South Dakota, reaching that region from 
the Bouth instead of from the north and west 

There is a form of the Cinereus Group which occurs abundantly 
in the Pacific drainage of the Rocky Mountains in Colorado, 10 
thence reaching as far eastward as Rawlins, Wyoming, which 
very closely resembles the present insect Confusion is almost 
certain to occur if the distinct distributions of these strongly con- 
vergent types of very different phyla is not noted 

The race bowdtlcht canua is recognised from a study of very 
large senes of the forms of the Flavidus and Cmereus Groups, 
and is represented by the following senes of sixty-four males and 
forty-two females 

Nobth Dakota Medora, July 29 and August 3, 1920, (A. L 
Olson), 1 d\ 1 9,* 1 iHebard Cln ] 

" Recorded by Rehn and Hebard in 1006, the malm aa M bowhtek * Scudder, 
the females a* M canonirua Scudder Gillette refrained from recording the in- 
•eet^grobably due to difficulty in determination, a* he had material from four 

“ Recorded by Hubbell aa Af /a vidua Scudder, in 1922 
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South Dakota Buffalo, August 20 and 27, 1924, (H C 
Severin), 4 d\ 0 9 , fSevenn and Hebard Clns ] Battle Moun- 
tain, east of Hot Springs, 3760 to 4400 feet, July 21, 1909, (J A 

G Rehn), 1 d\ showing a strong tendency toward bowditchi bow- 
ditchi, [Hebard Cln ] 

Montana Glendive, July 20, 1909, (M Hebard, moderately 
numerous in sage-brush, Artemma tndentata Nuttall), 9 , 7 p ( 

[A. N. S P and Hebard Cln], (L Bruner), 3 d*,2 9, [Hebard 
Cln] Powderville, July 29, 1904, 1 cf, 2 9, [U S N. M and 
Hebard Cln ] Forsythe, July 27, 1909, (M Hebard, about sage- 
brush, Artemisia tndentata Nuttall), 14 c? , 9 9, type, allotype , 
paratypes, [A N 8 P and Hebard Cln ] Yellowstone Valley, 
August, 1883, (L Bruner), 0 d 1 , 4 9 , [U S N M and Hebard 
Cln ] Billings, July 20, 1904, 1 d 1 , [U S N M ], July 28, 1909, 
(Rehn and Hebard, numerous about sage-brush, Artemma tn- 
dentata Nuttall), 19 d", 17 9 , paratypes , [A N S P and Hebard 
Cln ]. Manas River, September 5, 1924, (N Cnddle,) 1 d\ 
[Hebard Cln] 

Wyoming Forty miles north of Lusk, July, 1895, 1 <?, 1 9, 
[A. N 8 P] Douglas, (L Bruner),! d*, [Hebard Cln] Guernsey, 
August 13, 1901, (L Bruner), 1 d 1 , 19, showing a very strong 
tendency toward bowdxtchx bowdtlcht, (A N 8 P ] 

Colorado Austin Bluffs near Colorado Spnngs, August 9, 
1910, (H B Baker, very rare in scrub-oaks), 2 d”, 1 9 , [A N 8 P 
and Hebard Cln ] 

As one would expect from its coloration, this insect is normally 
found in and about sage-brush, Artemma tndentata Nuttall, and 
is referred to m our notes as the “Sage-brush Melanoplus," The 
Colorado specimens, from Austin Bluffs, were, however, found on 
scrub-oak 

MmMMm MfafMMBSte (Thomu) 

1872. F\e*MUx\ nebrancenn* Thomas, Prelim Rept U 8 Geol Surv 
Montana and Terr. 5th Kept., p 455 (9 Nebraska.] 

1899 Melanoplus phoetakottformu Scudder, Proc Davenport Acad. Nat 
Sol., VII, p 179, pi VIJ, fi* 9 l<?. 9 OaieDe, Cal&onua, Brown'a 

Valley* Minnesota ] 

1900. Mdanopl u» harrmt Morse. Psyche, XVI, p 12 IcT , Needham, 
Maoaachuaetta ] 

1920. Photiahote* nebramznm Blatrhley, Orth of North-Eastern America, 
p. 3S7 

For Borne time wc have known, from comparison of very large 
series that nebrascerms enjoyed m the west it much wider dis- 
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tri button than had been supposed Comparison with the single 
type and paratypes of M phoetaliotiformia Scudder showed that no 
difference exists upon which separation from nebraaeenns could be 
based Examination of the type of M harrmt Morse further 
demonstrated that the differences noted for that insect were 
duplicated m large series m varying combinations and must be 
ascribed to individual variation As a result, this synonymy was 
pointed out to Morse m 1920, who published it without discus- 
sion, supposing it to have already appeared in print. Other 
established synonyms are autumnahs (Dodge), aangmneocephalua 
(LaMunyon) and volucns (Dodge) 

Lake Hendricks, Brookings, Canton, Vermilion, Yankton, 
Springfield, Fairfax, Chamberlain, Bijou Hills, Mobndgc, Pierre, 
Capa, Interior, Martin, Iiemmon, Buffalo, Rapid City, Newell, 
Spcarfish, Englewood, State Came Park and Hot Springs 

These two hundred and forty-four adults were secured between 
August 5 and October 26 Forty-five of the present senes have 
fully developed organs of flight, two males have these reduced 
about one-half, while all the others are brachypterous 

This is a grassland species, often appealing abundantly It is 
found, however, in a vanety of situations from marsh to sand 
areas It is not probable that it ever does much damage to crops 
We are convinced that the single New England record is based 
on an introduced specimen. The known northern limits of the 
specieB are Porter County, Indiana, Waukegan, Illinois, Mah- 
tomedi, Wadena and Detroit, Minnesota, Devil’s lake and Amidon, 
North Dakota, Glendive, Montana, and Walsh, Medecine Hat 
and Fort MacLeod, Alberta It is apparently barred westward by 
the Rocky Mountains, but reappears in northern California and 
at Oliver, British Columbia. Its southeastern limits of distribution 
are from the easternmost point, Porter County, Indiana, to Colons, 
Illinois, Fruitland, Iowa,* Wilburton and Caddo, Oklahoma, and 
Dallas, Texas. It sweeps across the plains of northern Texas and 
New Mexioo, appealing m the grasslands of Arizona from San 
Bernardino Rancho to Tucson and reaching southward over the 
high plains of Mexico to Cordoba, Vera Crus, and Tlalpam, in the 
Distnto Federal 

Ps rt r l o f pMu (Thomas) 

-I 1870. Ptcsolcttix] putum Thomas. Proc. A cad. Nat Set Philadelphia, 
187ft p 78. [d\ 9 , eastern Colorado, at base of [Rocky] Mountains j 
1806 DocfyMum piefum Bruner, Biol Cent.-An>er, Orth., II, p 33ft. 
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Mobndge, August 24, 1924, 1 9 Walworth County, August 1, 
1923, 1 9 Capa, August 7 and 30, 1919, 3 <?, 2 9 

This, the most striking and brilliantly colored of the Great 
Plains grasshoppers, reaches its northern limit of distribution 
along the Missouri River in South Dakota It has been recorded 
from middle and western Nebraska, Barber County and Great 
Salt Well in Meade County, Kansas, Mountain Park, Oklahoma, 
Quanah, Texas, numerous localities in Colorado east of the Rocky 
Mountains, and the plains of northern New Mexico Previously 
unrecorded material is also before us from Laramie, Wyoming 

The species is local and usually not numerous It is ungainly, 
sprawling and falling over itself when attempting to escape. 

TKTTIOONIIDAE 

PHANEROPTER1NAE 

The rare eastern Phaneroptera septentnonahs Serville may very 
possibly occur in extreme eastern South Dakota, as it is known from 
Minnesota and \Vest Point, Nebraska The species is decidedly 
the most aboreal of the genus 

PhUMroptm phlflliti (Brunner) 

1878 Sc[tiddrrui} putillata Brunner, Monogr der Phaneroptenden, p 240 
(o', 9 New York, Now Hampshire] 

1914 Scuddena ptshUaUi Rehn and Hebard, Trans Amcr Ent Soe , XL, 
p 278 

Big Stone, Lake Hendricks, White, Brookings, Sioux Falls, 
Canton, Vermilion, Buffalo, Englewood, Whitewood, Sylvan Lake 
and State Game Park 

These twenty-nine adults were taken from July 7 to October 4 
The insect is usually found in bushes, growmg in pastures, along 
fences, or on the edge of forests In South Dakota it occurs only 
along the eastern border and m the Black Hills Rehn and Hebard 
previously recorded it from Englewood and Custer in the latter 
region. 

The species is known from Halifax, Nova Scotia and St John, 
New Brunswick (previously unrecorded) to Chester, New Jersey, 
on the Atlantic Coast, but has been validly recorded in the Appala- 
chian Mountains from as far south as Bolar, Virginia Its northern 
limits westward are Isle d’Orleans, Quebec, Algonquin Park and 
Fort William, Ontario, Winnipeg and Aweme, Manitoba, and 
Regina, Saskatchewan Its known southern limits west of the 
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Appalachians are Steuben, Kosciusco and Fulton Counties, Indiana, 
southern Illinois, Iowa, and West Point, Nebraska. West of 
eastern Nebraska and the Dakotas the species is known in the 
United States only from the Black Hills, Newcastle and Fort 
Fetterman, Wyoming, and Livingston and Boseman, Montana In 
that region its distribution is probably extremely local 

Phaneroptera enrvkanda cturkaadm (DeOoer) 

1773 Locueta cumeauda DeOeer, Mini l’Hut Nat lna , III. p 440. pi 
38, fig 3 [ 9 , Pennsylvania ] 

1014 Sc udder ta cumeauda cumeauda Rehn and Hebard. Trans Amer 
Ent Hoc , XL. p 283 

Yankton, August 8, 1924, 1 c? Elk Point, September 8, 1924, 
1 d 

To the north this race is narrowly replaced in the Canadian Zone 
by P curvtcayda borealis Rehn and Hebard, which occurs from 
Whitneyville, Maine, to Aweme, Manitoba 

South of southern New Jersey, Pennsylvania and Kentucky, it 
intergrades with and is then supplanted by P cumeauda laticauda 
(Brunner), intermediates occurring over all of Oklahoma and eastern 
Texas 

The present race, between these areas, is known from the Atlantic 
Coast west to Minnesota, the localities given above and Greene 
and Dallas County, Iowa n 

We have usually found this insect in low trees, oaks being pre- 
ferred It is almost always found in a sylvan or scrub environment »* 

PbMMroftm t ex an sU (Stuaun and Pictet) 

1807 Scuddena texenne Sauesure and Pictet, Biol Cent -Amer , Orth , I, 
p 3301 pi XV, figs 18 and 10 [<J\ Dallas, Texas.] 

1914 Scuddena texenne Rehn and Hebard, Trans Amer Ent Soc , XL. 
p 203 

Sioux Falls, Elk Point, Mobndge, Interior, Martin and Buffalo 

These thirty-four adults were captured between August 7 and 
September 15. 

This is a common species, preferring a marshy environment It 
is found over all the eastern United States, as far north as Norway, 
Maine. Its northern limits westward are Seabrook, New Hamp- 
shire, southwestern Ontario, Bemen County, Michigan, Minne- 

■ Bruner recorded material of P texenei* (Sauasure and Pictet) as this species 
from Nebraska, this resulting in Blatehley giving that state as the western limit 
of distribution for cuUmcauda cumeauda The race will be probably found in 
ssfcreme eastern Nebraska, but has as yet not been taken there. 

" This species is certainly not partial to a marshy environment, as is P. texenne 
(Saussure and Pictet) Confusion of these species has more than once occurred 
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sota (by Lugger as curtncauda ) , Mobndge and Buffalo, South 
Dakota, and Forayth, Montana Its known western limits south 
from that point are Casper, Wyoming, Nebraska (by Bruner as 
curvtcauda ) , Morton County, Kansas, and Clarendon and Rosen- 
borg, Texas 

Phi— WfU ia toeati fareiti (Brunner) 

1878 8c[udderia] furcata Brunner, Monngr der Phaneroptenden, p 239. 
fig 72» [d 1 Maine, Texas ] 

1914 8euddena furcata furcata Rehn and Hebard, Trans Amer Ent Sot-.. 
XL, p 297 


Beutenmuller's Scuddena fanciata is an established Bynonym 
Big Stone, Sioux Falls, Canton, Elk Point, Yankton, Spring- 
field, Mobndge, Capa, Intenor, Buffalo, Newell, Whitewood, 
Spearfish and Hot Spnngs 

The thirty-six adults wete taken from July 7 to September 15 
This* is decidedly the most abundant and widely distnbuted 
species of the genus It prefers to live in bushes or tall weeds, 
usually in or on the edge of woodlands It may, however, be found 
in almost any environment in the regions where it abounds 
The species occurs over the greater portion of the United States 
southward to Guatemala The present race is typical from Bruns- 
wick, Maine, to Lakeland, Flonda, the* southern limits being the 
Gulf Coast as far as Corpus Christi, Texas Its northern known 
limits reach from Brunswick, Maine, to Montreal, Quebec, North 
Bay, Ontario, Sturgeon Bay and Pigeon Falls, Wisconsin, Minne- 
sota, Fargo and the Sheyenne River, North Dakota, and Buffalo, 
South Dakota Its western limits, continued southward, are Hot 
Springs, South Dakota, Glen, Nebraska, and Sweetwater and 
Uvalde, Texas South and west in Texas, New Mexico and Arisona, 
the Okanagan Valley, British Columbia to Idaho, Washington and 
as far as south-central California on the Pacific Coast, the species 
occurs, but not typical of this or the southern race P furcata 
f wafer a (Scudder). 


(DeOeer) 

1773. Lo cvM a Mongifoba DaGeer, M6m l'Hist Nat. Ins , III, p 466, pi 
38, fig 2 [ 9 i PennsylvanuL] 

1914 Amblyoorypha MongxMia oblmgifoha Rehn and Hebard, Tran* 
Amer Ent Sob , XL, p 319 


Bruner's A ecudderae has been correctly placed as a synonym 
of this species. Without careful examination of the types or large 
senes available of Rehn and Hebard’s A flortdana flondana and 
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A florxdana carmaia, Blatchley has, m 1920, placed these as forms 
or races of oblongifoha, After exhaustive study these were ade- 
quately recognised as geographic races of a species distinct from 
oblongtfolta and no subsequent evidence has been produced, nor 
reason furnished, warranting changing that decision M 
Canton, Yankton, Springfield, Rosebud and Spearfish 
The eleven adults at hand were secured between August 6 and 
September 5 

The genus Amblycorypha probably occurs only in the more 
humid areas of South Dakota The present species is usually 
found in small colonies, living m vines, bushes or trees 
The known northern limits are Seabrook, New Hampshire, 
Montreal, Quebec, southwestern Ontario, Wayne and Ingham 
Counties, Michigan, Evanston, Illinois, Wingra Lake near Madison, 
Wisconsin (previously unpublished), Minnesota, Fargo, t North 
Dakota, and Spearfish, South Dakota Southward its published 
western limits are Albion, Nebraska, Pueblo, Colorado, South 
McAlester, Oklahoma, and Dallas and San Antonio, Texas On 
the Atlantic Coast it has not been found south of Plum Point, 
Maryland, and Weldon, North Carolina, but probably reaches the 
Gulf Coast not far westward, as it is known from New Orleans, 
Louisiana, and Doucette, Texas 

Amfaljeeiypha rotundttblla ftselyl Oaudell 

1904 Amblycorypha tstdyx Caudell, Jour New York Ent 8oc „ XIII, p 
50 Id 1 , Wichita, Kansas ] 

1905 Amblycorypha uclyt Isely, Trans, Kansu Acad 8ci , XIX, p 245 

1914 Amblycorypha rotundifolia \ 9 cly 1 Rehn and Hehard, Trans Amer 

Ent 8oc , XL, p 340 

Lake Hendricks, August 17, 1923, 5 c?\ 5 9 
This northwestern geographic race of a widely distributed eastern 
species has been recorded only from Little Rock, Ames and Dallas 
County, Iowa, Wichita, Kansas, and Iron Mountain, Missouri 
Southward it is replaced by A , rolundifoha parvipennis St&l. 

PSBUDOPHYLL1NAE 

The rare Pteropkylla furcata (Caudell) is known from the unique 
type, taken at West Point, Nebraska It is, therefore, very possible 
that this insect will be found in extreme southeastern South Dakota 


M Blatohley*s procedure in studying the eastern species of this genus is quite 
in accord with his hasty and misleading statements concerting several distinctive 
species of Mrtanoplu* 




19251 


NATURAL SCIENCES OF PHILADELPHIA 


129 


OOPIPHORINAE 

HMOMOMphalm tzuriftr (HarrU) 

1841 Conocephalut emnger Hams, Kept. Inn Massachusetts Ini Vegct , p 
131 [Massachusetts J 

1915 Neoeonocephalm entxgtr Rehn and Hebard, Trans Amer Ent Soc , 
XL, p. 384 

Scudder’s attenuatus is an established synonym of enmger 
Big Stone, Webster, Lake Hendncks, Brookings, Canton, Elk 
Point, Yankton, Springfield, Fairfax, Chamberlain, Mobndge, 
Capa, Martin, Lemmon and White wood 
These thirty-four adults were taken between July 30 and Septem- 
ber 16 All are green, excepting three males, which are brown 
This is locally a common species in grasslands. On the Atlantic 
Coast it is recorded from Norway, Maine, to Philadelphia, Pennsyl- 
vania, but is earned southward m the Appalachian Mountains to 
North .Carolina and Tennessee Its known northern limits are 
Norway, Maine, Muskoka Lake and the Bruce Peninsula, Ontano, 
Red River of the North, Minnesota, and Bismarck, North Dakota 
Southward its western limits are Whitewood, South Dakota, and 
J ulesburg, Colorado Its distribution is carried west of the generally 
more humid territory largely, if not entirely, by the river valleys 
Its southern limits west of the Appalachians are so little known 
that the few records probably give little knowledge of the actual 
extent The species is, however, abundant in Nebraska and 
probably does not occur, except at higher elevations, south of 
Wichita, Kansas. 

CONOCEPIIALINAE 

OichsHaaun vulgar* Harrta 

1841 Orcheltmum mtlgare Harris, Rept Ins Massachusetts Inj tenet, 
p, 130 [Massachusetts 1 

191 o Oreluhmum vulgar* Rehn and Hebard, Trans Amer Ent Soc , 
XU, p 38 

Big Stone, Lake Hendncks, Lake Oakwood, Brookings, Sioux 
Falls, Canton, Vermilion, Elk Point, Yankton, Springfield, Fair- 
fax and Mobndge 

The eighty-five adults were taken between July 21 and October 4 
One individual only, a male from Springfield, has very elongate 
tegmma and wmgB This species is usually found abundant over 
its wide distribution, preferring an environment of tall weeds and 
low bushes. It occurs, as a rule, in dry areas, but is sometimes 
taken m marshes and swamps It has been frequently confused 
•with O gladiator Bruner and the southeastern 0 glabemmum 
(Burmeister). 
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The known distribution of the species extends on the Atlantic 
Coast from Norway, Maine, to Edenton, North Carolina, thence 
southwest to Raleigh, North Carolina; Macon, Georgia, Tennessee, 
Fayetteville, Arkansas, and Dallas, Texas Its northern limits are 
Norway, Maine, Montreal, Quebec, the Muskoka Region, Ontario; 
north shore of Lake Superior, Minnesota, and Big Stone and Mo- 
bndge, South Dakota There it reaches its most northwestern 
point, other western limital records being eastern Wyoming, and 
Manitou, Colorado 

OmhiHimim gMdlMBC Bruner 

1801 Orchthmum gladutlor Bruner, Canadian Ent , XXIII, p 71 [9 , 

Went Point, Nebraska ] 

1915 Orchelimxim aUuhaior Pehn and Hebard, Trans Amer Ent Soc , 
XLI, p 44 

An established synonym of this species is O maniiobense E M 
Walker. 

Big Stone, Waubay, Lake Hendricks, White, Brookings, Fairfax, 
Newell, Englewood, State Game Lodge and State Game Park 

A grassland inhabitant, this species is probably abundant only 
in the regions bordering the southern limits of the Canadian 
Zone It is known on the Atlantic Coast from Norway, Maine, to 
Winslow Junction, New Jersey. Its northern limits are defined by 
the former locality, Montreal, Quebec; Bemen County, Michigan, 
Cranmoor, Wisconsin, Staples, Minnesota, Ashdown and Napmka, 
Manitoba, and Glendive and Billings, Montana It reappears in the 
far northwest, having been secured near Ellensburg, Washington, 
and Sisson, California Past confusion with 0 vulgare Harris is 
partially responsible for our inability to give less widely separated 
limital records In North Dakota it is known as far west as Fargo, 
Devil's Lake and Bottineau 

OrnluHnma wtanlm Reha ud Hebard 

1018 Orchelimvm calearaiwn Hebn and Hebard, Trans Amer Ent Bor , 
XU, p 46, figs 1, 22, 43. 44 and 73, ( 9 , San Antonio, Texas, and 
twenty-three other locftlitieeJ 

1020. Orcheiunwn caiearatum Blatehley, Orth of North-Eastern America, 
p 850 

Capa, August 12 to September 11, 1917 to 1922, 6 6 9. 

This species is usually found among grass and weeds on dry 
ground 

The known limits of its distribution are Capa, South Dakota; 
Colorado, Wichita Falls, Kerrville and Victoria, east to Doucette, 
Texas, northeast to Fayetteville and Magamne Mountain, Ark&n- 
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sas, central Missouri, and Oley, Illinois It has also been recently 
located by Fox at Clarksville, Tennessee, showing that the area 
which it occupies eastward is Btill very little known. 

OrohaUmnm nifripM Bcudder 

1875 OrcheUmum nignpee Scudder, Proc Boston 8oo Nat Hist , XVII, 
p 459 j c?\ 9 , Dallas, Texas ] 

1915 Orchehmum mgnpes Rehn and Hebard, Trans Amer Ent Soc , 
XLI f p 56 

Redtenbacher’s 0 robustum has been assigned to synonymy 
under this species 

Canton, August 27, 1923, 1 9 Vermilion, September 9, 1924, 
1 cf. Yankton, September 27, 1923, 4 cF Springfield, September 
7, 1924, 4 d", 4 9. 

This insect is known westward to Springfield, South Dakota, 
the eastern base of the Rocky Mountains in Colorado, and south 
to Wichita Falls and Victoria, Texas Eastward it is known from 
New Orleans, Louisiana, Clarksville, Tennessee, Columbus, Ohio, 
and Point Pelee in southern Ontario Between the two northern 
localities given other points of distributional limit are Lone Rock, 
Wisconsin, and along the Mississippi in Minnesota 

This beautiful hygrophilous species is confined to borders of 
lakes, ponds, nvers and streams, where tall vegetation is found 
growing out of the water 

Omhattmum oandnnun diliwloni Bruner 

1891 Orchehmum gractle Bruner (not OrcMmum granhe Harris, 1841). 

Canadian Ent , aXIH, p 70 1 <f\ 9 , Weet Point and Lincoln, and 

Wheeler, Garfield and Holt Counties, Nebraska ] 

1892 Orchehmum deheatum Bruner, Ent News, ill, p 265, (New name 
for 0 gractle Bruner, not of Hams ) 

1920 Orchelimum continuum deheatum Blatchley, Orth of North-Eastern 
America, p 556 

A synonym of this insect is 0 gracilmum, proposed by Griffini 
in 1899, who did not know that Bruner had already renamed his 
gractle . 

The large senes now available for study leads us to believe that 
the insect must be recognised as a geographic race. It was placed 
as a synonym of O^conctnnum Scudder by Rehn and Hebard in 
1915, but assigned subspecific rank by Blatchley in 1920. 

We rea ch ftnnn.ln«mn through constant difference shown by 
the ovipositor over a wide area in the west. This feature alone is 
admittedly weak and we consider that conctnnum deheatum , to only 
a slightly greater degree than Nemobtue faeexatu* eoetue Scudder, 
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has hardly more than attained sufficient differentiation to warrant 
racial recognition, in a similarly widespread and plastic species. 

Intergradation between conctnnum concmnum and concmnum 
delicatum has as yet not been found At West Point and Lincoln, 
Nebraska, and in Indiana, both occur typically. The general agree- 
ment, however, is so close that this can hardly be taken as an 
index of specific rather than racial differentiation and ib apparently 
one of the rare cases where two geographic races of the same species 
overlap in distribution In this case concmnum concmnum has 
apparently invaded northeastern Nebraska from the south and 
southeast, conctnnum delicatum from the north, the presence of 
the latter in Indiana cannot yet be explained 
Additional material only further substantiates the Bynonymy 
under conctnnum concmnum of lonqtpennie Scudder, inerme Redtcn- 
bacher, tndtanense Blatchley and campeetre Blatchley ** 

Big Stone, Waubay, Hecla, Brookings, Yankton, Elk Point, 
Springfield, Newell, Nisland, Whitewood, Englewood, State Game 
Lodge, Sylvan Lake and State Game Park 
The senes numbers two hundred and thirty-four adults, taken 
between July 28 and October 4 Considerable sice variation is 
shown, but the largest do not equal the sue developed by typical 
concmnum in Texas Frequently, however, a series is, with few 
exceptions, rather constant in sice, thus the Brookings senes aver- 
ages small, while those from Game Park average large, slightly 
larger than the Springfield senes. On the other hand the sice 
variation shows both extremes and intermediates in seven speci- 
mens from Whitewood 

This 1 b a slender species, the present senes of conctnnum delicatum 
averaging very slightly more robust than material of conctnnum 
conctnnum from the Atlantic Coast 
The ovipositor shows some slight variation, but is of the longer, 
more robust and* straighter type characteristic of conetnmim 
delicatum in all the one hundred and fortynseven females from 
South Dakota The length of the caudal femur contrasts with 
that of the ovipositor, in m&tenal of conctnnum ddveatum before us, 
as follows. 


" Blatchley resurrect* the name compcttrt as a trinomial, stating that it u 
worthy of a “varietal name” under eoncinnum. We have paratyphi material 
co(ampc*tre before us and can find no feature warranting racial recognition 
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9 

Number of 
specimen* 

Length of 
raudal femur 

Length of 
ovipositor 

Starke County. Indiana 

(2) 

15 

H to 16 

3 

9 7 to 10 2 

Marshall County, Indiana 

0) 


16 1 


0 8 

Big Stone, S D 

(D 


15 7 


9 7 

Wauhay, 8 D 

Haola, 8 D 

(1) 


15 1 


10 

(D 


15 


10 1 

Brookings. 8 D 

(26) 

15 

3 to 15 

8 

10 1 to 10 .1 

Yankton, S D 

(1) 


16 0 


10 3 

Fik Point, 8 D 

(1) 


15 8 


10 7 

Springfield, 8 D 

Newell, 8 D 

(40) 

(27) 

15 

15 

l to 18 
5 to 17 

5 

2 

9 9 to 12 1 
10 to 10 8 

Whitewood, 8 D 

(4) 

15 

8 to 16 

8 

9 2 to 12 1 

Htate Game Lodge, 8 D 
State Game Park, 8 D 

(5) 

15 

1 to 15 

2 

10 2 to 10 7 

(5) 

15 

to 15 

3 

10 1 to 10 3 

Sylvan Lake, 8 D 

Billing*, Montana 

Weet Point. Nebraska 

(1) 


14 3 


9 8 

(13) 

14 

7 to 15 

4 

9 7 to 10 1 

(1) 

15 

to 14 

2 

10 3 to 11 2 

Cedar Bluffs, Nebraska 

(2) 

17 

to 16 

9 

11 5 to 12 1 

Lincoln, Nebraska 

(4) 

15 

7 to 16 

7 

11 3 to 13 2 

Kearney. Nebraska 

North Platte, Nebraska 

(1) 


14 8 


9 8 

(8) 

14 

5 to 15 

2 

0 2 to 10 4 

Juleeburg, Colorado 

Beulah, New Mexico 

(1) 

(D 


15 0 

17 2 


10 4 

11 6 

Albuquerque, New Mexico 

(1) 


16 8 


10 7 


The extremes are seen to be 14 3 to 17 2 for the caudal femora 
and 9 2 to 13 2 mm for the ovipositor The length of the latter 
is contained in that of the former 1 3 to 1 55 timeB, there being 
much less difference between these proportions than in typical 
eonetnnum 11 

The distribution of this insect, as known to us, is defined by the 
records listed above 

An effort to find some feature of differences in the male cerci 
shows that m eonetnnum deltcatum these organs average slightly 
more swollen and blunter distad, the ndge caused by the inner 
concavity of the surface before the tooth slightly more rounded 
than in eonetnnum eonetnnum These features are too weak for 
safe recognition, particularly as some individual variation occurs. 
The races of eonetnnum can, therefore, be distinguished only by 
characters of the female sex 

The extremely macropterous condition is occasional in most of 
the South Dakota senes, but far outnumbers the normal, mod* 
erately macropterous type in the large senes from Game Park. 

The face is pale and immaculate in many South Dakota speci- 
mens, but in all the larger senes some of the individuals show a 


M 'Hie ovipositor in that race vanes from slightly lass to slightly mors than 
half the length of the caiidal femur. 
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dark medio-longitudinal vertical suffusion This appears to be 
augmented by intensification of coloration, some of the Game 
Park individuals of richest pronotal coloration having it very 
broad and dark and the genae entirely suffused with the same 
color 

ConoMfhates tutlrtM SioMm (DeGeer) 

1773 Loeutta fatciala DeOeer, Mini l’Hmt Nat Inn , III, p 458, pi 40, 
fig 4 | 9 , Pennsylvania ] 

1015 Conocephahui ftuaalus fat&atut Rehn and Hebard, Trans Aroer 
Ent 8oc , XL1, p 170 

Harris’ Orcheltmum gracilis has been placed as a synonym of 
this insect 

Hecla, Waubay, Big Stone, Lake Hendricks, Lake Oakwood, 
Brookings, Canton, Yankton, Springfield, Fairfax, Interior, 
Lemmon, Buffalo, Newell, Englewood, State Game Lodge and 
State Game Park 

These one hundred and twenty-six specimens were taken from 
July 12 to October 4 The insect occurs only m green grasses and 
is partial to cultivated areas It is usually moderately abundant 
wherever found over its very extensive area of distribution The 
present race is supplanted in the region of Pacific drainage by C. 
fasaatus vicinus (Morse). 

Its known northern limits of distribution are Prince Edward 
Island, North BAy and Whitemouth, Ontario, and Aweme, Mani- 
toba. Southward it occurs over all the United States to the Mexi- 
can boundary, its western published limits being Del Rio, Texas, 
Springer and Rociada, New Mexico, the eastern foothills of the 
Rocky Mountains in Colorado, Wyoming and Montana, as far 
as Billings in the latter state The British Columbian records 
are probably all referable to fascxatus nanus, material before us 
from Fairview, Vernon and Salmon Arm representing that race. 
Outside the United States and Canada we have material from 
Bermuda, but fascxatus fascxatus undoubtedly also occurs in north- 
eastern Mexico. 

flowaliilM btevtpeaals (Scuddar) 

1862 XtpMdium bn vipeimi s 8c udder, Canadian Nat and Geol , VII, p 
285 1 9 , New England ] 

1020 Conoetp/talut breeipcnnu Blatchley, Orth of North-Eastern America, 
p 570 

Established synonyms of this species are Scudder's ensiferum 
and gossypn. 
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Big Stone, Brookings, Canton, Yankton and Springfield 
These -eighty-four adults were taken between August 1 and 
October 4 Two females of this senes have caudate organs of 
flight 

The species frequents grassy spots like C faaciatus (DeGeer), 
but often occurs m more weedy waste areas than that species 
It is also more local, though, when found, usually abundant 
Its known distnbution extends from Eastport, Maine, Montreal, 
Quebec, and Algonquin Park, Ontario, south to Atlantic Beach, 
Flonda, and the Gulf Coast as far as Beaumont, Texas The 
western limits between are Big Stone, Brookings and Spnngfield, 
South Dakota, North Platte, Nebraska, and (probably) Dallas, 
Texatfc 

Ooaoeephatas aenoraUs (Scudd«r) 

1875 Xiphithum nemorale Soudiler, Proc Boston, floe Nat Hurt . XVII, p 
462 I cf, 9 , Dallas Countv, Iowa ] 

1015 Conocephalus nemoralu Rehn and Hebard, Trans Amer Ent Soc , 
XL1. p 189 

Redtenbacher’s curtipenne has been placed as a synonym of 
this handsome species 
Elk Pomt, Vermilion, Yankton, Springfield 
The forty-five adults were captured between September 7 and 27 
All are brachypterous. The insect prefers a dry upland environ- 
ment, where, in low shrubs, vines and weeds on the liorders of 
woods and along roads, it is often present m moderate numbers 
Widely distributed over the upper Mississippi region, it is known 
north to West Spring Green, Wisconsin Its limits of distribution 
can not yet be given m accurate detail, but it has been taken east 
to the Hudson Palisades, New Jersey, Harrisburg, Pennsylvania, 
Washington, District of Columbia, and Asheville, North Carolina, 
Westward as far as Springfield, South Dakota, Lincoln, Nebraska, 
Wichita, Kansas, and Dardanelle, Arkansas, north to New Buffalo, 
Michigan 

ncnoasptshfl rt ri rt ns (Scudder) 

1875. Xtphukum ttneium Scudder, Proc Boston floe Nat Hist , XVII, 
p 460 [ 9 , Dallas. Texas ] _ _ 

1915 Conoeephalu * itnetua Rehn and Hebard, Trans Amer. Ent Soc , XLI, 
p 198 

Big Stone, Yankton, Spnngfield, Chamberlain, Mobndge, Capa, 
Newell, Whitewood, State Game Lodge, State Game Park and 
Hot Spring* 
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Those one hundred and twenty-three adults were taken from 
August 6 to September 27, three females from Springfield alone 
having fully developed organs of flight 
The insect is usually local in distribution, preferring areas of 
poor soil overgrown with dry grass, where it is often found in large 
numbers It occurs, however, also m open grassy woodlands and 
on the borders of coastal salt marshes 

On the Atlantic Coast it is known from Staten Island, New 
York, to Ncwbern, North Carolina, being absent from the south- 
eastern United States, but west of the Appalachian Mountains 
probably reaching to or near the Gulf Coast, Westward it is 
known as far north as northern Ohio and Indiana, Washtenaw 
County, Michigan, Madison, Wisconsin (previously unpublished), 
and Big Stone and Newell, South Dakota Its western limits 
thence arc White wood and Hot Springs, South Dakota, Kearney, 
Nebraska, Syracuse, Kansas, and Cisco, Del Rio and Brownsville, 
Texas In the mountain regions of the and southwest it reappears 
in New Mexico and Arlaona. 

ConoeiphilM nlcropUuntm (Bruner) 

1891 Xiphtdium nigroptrurum Bruner, Canadian Ent , XXIII, p ft8 
| a”, 9 , eastern Nebraska to Antelope County ] 

19t5 Conoccpkalua niQTopUurum Rehn and Iiehard, Trans Amer Ent 
Sor , XU, p 20ft 

Big Stone, White, Brookings, Canton, Springfield and Fairfax, 
The thirty-nine adults were secured between August 6 and 
October 3 All are brachypterous This is a hygrophilous species 
and one of the handsomest of the genus 
It is known north to Ithaca, New York, extreme southwestern 
Ontario, Milford and Gull Lake, Michigan, Lone Rock, Wisconsin, 
and Big Stone, South Dakota, The western limits southward are 
Fairfax, South Dakota, and Halsey, Nebraska The southern- 
most records are the Ohio River in Indiana, Watertown, Illinois, 
Denison, Iowa, and Lincoln, Nebraska 

Conoctph&hu llttutt (8 cuddwr) 

1872 XipAtdtum saUana 8c udder. Final Kept U 8 Geol Surv Nebraska, 
p 249 [<f p 9, banks of Platte River, Nebraska J 

1015 Canocrphaiut saltan $ Rehn and Hebard, Trans Amer Fat Boc , 
XU.p 21ft. 

1920 Canocephalu* vtrtdtfrons Blatohley, Orth of North-Eastern America, 
p ft83 t rf, 9 Toronto, Ontario, Central Park, Long Island, New York.) 

Previously established synonyms are Bruner’s modestum and 
Rcdtenbacher's taematum . We here add the recently described 
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vtrtdifrons This action is unavoidable as, after detailed study 
of several hundred specimens, we are convinced that topotypes 
before us of both saltans and tnndifrons tT are wholly inseparable 
Blatchley used, to separate the latter a color feature which is 
plainly of no diagnostic value**, individual variability in tegnnna 
and ovipositor covers the differences noted for these append- 
ages**, the shorter and more compact form and shorter and 
more simple male cerci alone remain as possible characters to be 
considered. 

The differences, as given for saltans by Blatchley, we find in 
examining a large series yet unreported, hold true for material 
from the southeastern United States, and only occasional individuals 
from Pennsylvania show divergence toward the condition described 
as vtndi/rons Variability in the cereal length of western and 
northern individuals occurs, but never are these appendages as 
elongate with apices as modified as described and figured by 
Blatchley 190 It is therefore evident that Blatchley’s saltans is the 
southeastern development of the species, which wo discussed in 
1915 as showing incipient racial differentiation, but whieh wc did 
not consider sufficiently marked or constant to warrant nominal 
recognition, while his vindifrons is typical saltans 141 

Hecla, Waubay, Big Stone, Lake Hendricks, Brookings, Yankton, 
Springfield, Chamberlain, Mobndge, Pierre, Capa, Interior, Martin 
(in sand hills), Lemmon, Buffalo Newell, Whitewood, Englewood, 
Hermosa, State Game Lodge, Sylvan Lake, State Game Park and 
Hot Springs 

The ninety-nine adults were taken between August 5 and October 
3 , seventeen of which are macropterous The majority have face, 
genae, lateral lobes of pronotum and lateral portions of thorax 
and abdomen light but rich green, in some these areas are paler 
and greenish white or greenish yellow-brown, while in a very few 
all trace of green is absent The face is normally immaculate, 


" As Blatchley failed to deagnate or figure a type for nrtdffrms and gave 
several localities for it, we here select as type locality Toronto, Ontario 
« Presence of a vertical facial suffusion has no specific or racial significance 
in thfo species 

m The tegmina become more truncate with increasing reduction and show a 
somewhat variable degree of reduction in all largo senes 
im Hie figure of 9(Uiaiu is from a male before us from Wilmington, North 
Carolina 

in Humed examination of both the types of modeMwn and mtftom and the 
large senes availably was probably the reason for this error 
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but in a few specimens it has a broad vertical suffusion of brown 
and the genae are also suffused with that color, also in a few paler 
individuals such suffusions are weakly indicated. In eastern and 
southern material rare individuals of dark coloration are similarly 
marked, the suffusions covering all of the face and genae in Borne 
of these 

The distribution of this species, though highly discontinuous in 
the east, is known to reach from Nantucket Island, Massachusetts, 
to Yemassee, South Carolina and Thomasville, Georgia, south- 
westward reaching the Gulf Coast Its northern recorded limits 
westward are Toronto, Ontario, the Red River, Aweme and the 
Souris River, Manitoba, and Moose Jaw, Saskatchewan Other 
western limital records are Livingston, Montana, Fort Collins 
and Manitou, Colorado, Springer, New Mexico, and Amanllo 
and Dallas, Texas 

The insect, like C strtctus (Scudder), prefers dry open 14 * sandy 
areas of short dry grass and is, as a rule, likewise locally quite 
numerous 

DECTICINAE 

Pa dlod a etae haldamaaH (Girard) 

1883 Anabrus haltUmanu Girard, Marcy’s Ex pi Red River, p 230, pi 
XV, figs 5 to 8 [ 9 , Red River [in Panhandle of Texas or southwestern 

Oklahoma] ] 

1907, Stxpator americanxu Caudell. (not OrchetHctu amsncanut Sausaure, 
1859, exoept reference), Proc U 8 Nat Mus , XXXII, p 341 

This species was for some time recognised incorrectly as Saus- 
sure’s Orcheshcus amertcanus, a name now referred to a valid 
species of the genus Atlantxcua An established synonym of halde- 
mann is Thyreonottu eragtnt Bruner 

Capa, August 7 to 26, 1919, 6 cP, 1 9 

This is one of the largest as well as one of the handsomest species 
of the North American Dectieinae. It is moderately abundant in 
certain portions of the Great Plains and is usually found during 
the day time in small bushy plants. 

It has been recorded from eastern Wyoming, Colorado, Arkan- 
sas' u and Texas 104 and as cragxnx from southwestern Nebraska, 
and Barber and Wallace Counties, Kansas 100 

m The southeastern material we have dtecusMd above occur* in the wire-grass 
of the sandy pine woods, there usually in or about oak shoots 

*** This record of Scudder’* requires verification 

m The species does not occur in the more humid eastern portion of Texas 

m The Tennessee record given by Caudell was baaed on the type of AtianUcus 
omerietmw (Saussure) and not on material of the present species. 
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H flo dmil HW O tf i (Thomu) 

1870 Anabru* stevmsomi Thomas Proc Acad Nat 8ci. Phila , 1870, p 
75 1 5 , southern Colorado, near mountains 1 

1007 Shpator ttmmuonu Caudell, Proc U 8 Nat Mus. XXXII, p 344 

Established synonyms are Anabrus mtnutue Thomas and Thyreo- 
noius scudden Bruner 

Capa, August 7 to September 26, 1919, 6 <?, 9 9 Martin, 
September 3, 1924, 1 2 9,1 large juv <? Hot Springs, August 

7, 1922, 1 cf, 1 9 , August, 1882, (L Bruner), 2 rf* , 1 9 • 

The distribution of this species covers the Great Plains. The 
above records define the northeastern limits, other easternmost 
records being western Nebraska, Great Salt Well in Ford County 
and Barber County, Kansas (as scudden) Westward it is known 
from southern Colorado, and La Trementina m northeastern New 
Mexico 10 * The insect occurs far northward in the western portion 
of its distribution as is shown by previously unreported material 
before us from Huntley and Park City, Montana 

In Texas a much more richly colored insect occurs, which has 
been dscribccd as P brunen by Caudell It is extremely close to 
eteoensonn , but whether species, race or synonym can only be 
determined by revisionary study of large senes 
This insect is often found in small bushy plants on the plains, 
but usually is present in small numbers 

hdlodmw nJgroaargtnata (Caudell) 

1007 Shpator nigrrmargtnata Caudell, Proc U 8 Nat Mus , XXXII, p 
348, fig 44 I 9 , Texas (Type) <?, 0 , Perkins, Oklahoma, Clearwater 
and Lakin, Kansas, Brownsville, Texas ) 

1907 Shpator mgromargmatut var grunt Caudell, Proc U 8 Nat Mus , 
XXXII, p 347 IcT, 9 , Haiglcr. Nebraska] 

Caudell’s variety gnseis is merely a color phase, which should 
not be given nominal recognition This insect is extremely close 
to P grandts (Eehn), appearing to it much the same as P eleven- 
tontt (Thomas) does to P. brunen (Caudell) Detailed study of 
large series will likewise be necessary to place it as a distinct species, 
race or synonym 

Springfield, September 7, 1924, 1 9 Bijou Hills, August 31, 
1923, 1 9 . Chamberlain, August 31 and September 1, 1923, 2 cf, 
1 9 Capa, August 13 to September 26, 1919 and 1922, 8 <p, 8 9 
This insect is known only from the localities given here for South 


m There u no doubt that the species does not occur in Florida, as Caudell 
suggested, when reporting a specimen so labelled in the National Museum 
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Dakota and those of the above references Its habits and favorite 
habitat are probably very similar to those of P 8tevensontt(Thomas) . 

One of the most striking species of the Great Plains is the large 
and heavy, but often surprisingly active, Anabrus simplex Halde- 
man As it is known from middle and western Nebraska, as far 
southeast m North Dakota as Bismarck, and also from Donaldson 
and Argyle m extreme northwestern Minnesota, thero is little 
cloubt that it will be found in western South Dakota, though as 
yet unknown from this state 

Caudell’s variety nigra and variety maculatus are color phases 
unworthy of nominal recognition, while purpurascens Uhler and 
simihs Scudder are established synonyms 

8TENOPELMATINAE 

The extraordinary Stenopelmatus fuscus Haldeman is now known 
as far oastward as Marmarth, North Dakota, and Boxbutte County, 
Nebraska, as well as from near the South Dakota line on Hat 
Creek, Sioux County, m the latter state It is, therefore, almost 
certain to be found m western South Dakota 

The species enjoys a very wide range over all of the western 
United States as far north as Jordan, Montana, and Yakima, 
Washington Living in the ground and rarely emerging other than 
at night unless drowned out, the insect is seldom encountered 

RHAPHIDOPHORINAE 

CsmhppMtm nwmlrtm (Harrf*) 

1841 Rkapktdophora maculata Hams, Rept Ins Massachusetts Ini Vegct , 
p 188 IMassachuestts 1 

1894 CetUhophtlus ttdutuf Scudder, Proc Aroer Acad Arts and Set , 
XX X, 40 I d", 9 Dallas and Crawford County, Iowa, West Point, 

1920 Ceuthophd us macuiatui Ulatchley, Orth of North-Eastern America, 
p 822 

After Btudy of material from both eastern and western localities, 
including a paratypic female of eeclusus from West Point, Nebraska, 
we are convinced of the synonymy indicated above Soudder’s 
work on the Ceuthophtli uses so many valueless characters and is 
so full of errors, that little can be ascertained from it without 
actual examination of the material treated Scudder’s latebricola 
and bteotor have been previously assigned to the present synonymy. 

Springfield, August 6 to 26, 1923, and 1924, 2 <?, 4 9 . 
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This is a common species, found from Nova Scotia and New 
England west to Manitoba and south to Kentucky, Missouri and 
Kansas. Records must be verified before a more detailed dis- 
tribution can be given with safety. We do not believe that the 
species occurs in Colorado. Western material is before us from 
Wisconsin, Minnesota, Iowa City, Iowa, and Winnipeg and Doug- 
las, Manitoba, while there is no reason to question Hubbell’s 
records from Devils Lake, Pembina and Grand Forks, North 
Dakota 

Ceolhophfiss cams Scudder 

1894 Ceuihopktlua cttrms Scudder, Proc Amer Acad Arts and 8ci , XXX, 
p 60 ld\ 9. Lexington, Kentucky] 

1920 Ceuthaphuua eaecun Blatrhley, Orth of North-Eastern America, p 
637 

Blatchley has placed Scuddor’a nolle t and occultun os synonyms 
of this species IW 

Canton, June 16, 1924, 1 1 9 , 1 juv d\ 1 juv 9 Elk Point, 

June 19, 1924, 3 9 Springfield, August 6, 1924, 1 9 

This species has been recorded only from Lexington and Hick- 
man, Kentucky, eallet from New Orleans and DcFuniak Springs, 
Florida, and occullun from Georgia Fourteen individuals, however, 
are before us, taken at various localities within the city limits of 
Philadelphia, Pennsylvania, which agree closely with the South 
Dakota senes It is evident that it is a very widely distnbuted 
species and that its range can not at present be defined with accu- 
racy 

CrafhopUlaa ftutforals scudder 

1894 CmUhophUwi fvmfomns Scudder, Piw Amer Acad Arte and Sci , 
XXX, p 62 [of, Lincoln, Nebraska] 

1894. CmUhophxtm testaceu* Scudder, Proc Amer Acad Art* and Sci , 
XXX, p 92 l cT type, West Point, Nebraska cT, 9 , Sheridan, Wyum- 
in*"-) 

The male type of testaceus is an immature example of pallid and 
almost uniform color It differs in no way except the recessive 
coloration from matenal in the same instar and from the same 
locality of undoubted fustformxs . There is also another similar 
male from West Point, and three small and pallid adult females 
from West Point and Shendan, Wyoming As a result we have no 

» T Additional material, we believe, m needed of the larger and paler southern 
insect to prove that it is not worthy of racial or possibly even specific recognition 

*" The St. Louis, Missouri, specimen must be examined It almost Certainly 
represents a different species 
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hesitation in placing tealaceua in the present synonymy. The 
male from Pine Kidgc, Nebraska, recorded by Scudder as paU 
leecena, is also a pallid immature individual of fusiform*, though the 
selected female type of Bruner’s polleacena shows that name to be 
a synonym of C uniforms Scudder The series recorded bb C 
nnculotua by Scudder from Lincoln, West Point and Holt County, 
Nebraska, is referable in all cases to fusifomns 

Capa, May 9 and 10, 1919 and 1922, 1 o', 1 9,1 large juv 9 
Whitewood, June 26, 1923, 2cF; August 29, 1924, 29. Fairbum, 
September 8, 1923, 1 cf. Hot Springs, September 8, 1923, 1 9 

The type of this species is rather large and very intensive in 
coloration, with dorsal surface of abdomen almost solidly brown. 
The majority of the thirty-nine individuals now before us have 
each abdominal tergite yellow brown proxunad and dark brown 
distad, giving a strongly banded appearance. In some the dark 
markings are weak and in others almost obsolete Very decided 
size variation occurs 

The males from Capa and Whitewood have the transverse 
truncation of the ultimate tergite wider than in those from Ne- 
braska or the Fairbum male, while the Capa male has the two 
rounded triangular portions of the subgenital plate much more 
elongate than it is m the others So closely do these individuals 
agree in all other diagnostic features that we do not believe these 
differences signify more than individual variation, though such ib 
rarely found in the genitalia. 

In this species the male cerci are decidedly but evenly thickened, 
with joints fused in the proximal three-fifths, the dried material 
all having the ventral surface of this area concave. The ultimate 
tergite is produced and very broadly convex truncate, this area 
with a narrow subchitinous production of apparently the ventral 
surface of the tergite whose caudal margin is transverse, thus fill- 
ing the feeble concavity at its juncture with the chitinous portion 
of the tergite 

In addition to the material discussed above we have before us 
a dark male from Barber County, Kansas, and a small pallid 
female from Onon, Alberta. 1 M 

The known distribution of this species is thus seen to extend 
north from Regina, Saskatchewan, to Onon, Alberta, and west 

** Belomtinc to the Cansdisn National Collection and taken flo n temh^ p fl, 
1924, by N Criddle 
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to Sheridan, Wyoming, Hot Springs, South Dakota; Pine Ridge, 
Nebraska, and Barber County, Kansas It is known eastward to 
the south as far as Capa, South Dakota, and WeBt Point and 
Lincoln, Nebraska 

Material of C uniformis Scudder is in the author's collection 
from Hat Creek 110 and Glen, Nebraska, and the species will almost 
certainly be found in extreme southwestern South Dakota We 
have full evidence to support placing C valgus Scudder and C 
pallescens Bruner as synonyms of this species Hubbell recorded 
it as Ceuihophxlut sp from Bottineau, North Dakota, in 1922 
We have material before us from as far north as Gledden, Saskat- 
chewan, 111 and from the senes it is seen to be the dominant and 
most generally distributed species in the Rocky Mountains, 
reaching as far south as the Davis Mountams, Texas, and the 
Sacramento Mountams (at Cloudcroft), New Mexico. 

C«UtbophHu ibiffl M Scudder 

1862 C[e\dhophilus] divergent Scudder, Boston Jour Nat Hut , VII, p 
486 [cf, 9, Nebraska] 

1872 CeuihopAtius paihdus Thomas. Prelim Kept U 8 Qeol Hurv 
Montana and Terr , 5th Kept , p 444 [ cT. 9 southeast Colorado, near 
Red Buttes, Wyoming ] 

1894 Ceulhopkilue brunert Scudder, Proc Amer Acad Arts and Soi , 
XXX, p TO [Selected type 9 . Lincoln, Nebraska ) 

1894 Ceuthophilus wquinatu* Scudder. Proc Amer Acad Arts and Sci , 
XXX, p, 87 [rf $ 9 , Fairbury and Lincoln, Nebraska ] 

1894 Ceuthophuus discolor Scudder, Proc Amer Acad Arts and Sci f XXX, 
p 88 [Selected type cT, Weet Point, Nebraska 1 
1907 CeuthophUus tuchn Rehn, Ent News, XV11I, p 445, text fig 
[d\ Lawrence, Kansas ] 

Study of the literature, a ^jonsiderable series before us, the 
original descriptions of divergent, paihdus and tucker t, and the 
types in the author’s collection of brunert, tnquinatus and discolor, 
offers convincing proof of the synonymy indicated above Thomas 
was m doubt as to the validity of his palhdue , but features, now 
known to be of no value, led him to describe it as distinct from 
divergent It is difficult to realise how Scudder, in a generic re- 
vision, could have placed material of one species under five dif- 
ferent specific names This he did, as material before us, from 
Hot Springs, South Dakota, And Denver, Colorado, which he 
recorded as palHdut, also represents divergent. The material upon 

us The female type of C patietetnt Bruner 

ui a female taken August 15, 1922, by K M King, property of the Canadian 
National Collection 
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which brunen was based had previously been determined by Osborn 
and Bruner as divergent, while that desci-ibed as inqumatus had 
been determined by Bruner as divergent Scudder’s confusion 
apparently arose largely through use of indefinite or worthless 
characters m his unworkable key Rehn’s description of tucken 
leaves no doubt as to its synonymy 

The nearest relative of this insect is clearly C vanegatue Scudder 

Carton, Yankton, Capa, Newell, Spearfish and Hot Springs 

These twenty individuals were secured between July 16 and 
August 28 Four are immature, taken June 10, July 28 and August 
28 The Yankton and Canton individuals are somewhat darker 
in coloration than the others Those from Capa and Spearfish 
and a male from Newell are large, the others considerably smaller, 
this being particularly true of two apparently adult males from 
Newell 

A male and three females from Aweme, Manitoba, »* appear 
referable to this species, though very small, considerably darker 
and with male caudal femora decidedly less strongly armed than 
is usual This record indicates the known northern limit, other 
more typical material being before us from West Point, Lincoln, 
Fairbury, Glen and Sidney, Nebraska, Sedgwick 111 and Barber 
County, Kansas, Worland, Wyoming, Boulder and Denver 
Colorado, and Jemes Hot Springs, Albuquerque and Fort Wingate, 
New Mexico 

With the confusion that has existed all records should be verified, 
but we believe that the following properly apply to the present 
species Plains of northern New Mexico and Las Cruces, Mesilla 
and Silver City, in that state, by Scudder and Cockerell as pallidus 
Laramie, Wyoming, and Custer, Colorado, by Scudder as pallidus 
Montaua by Thomas as divergent Ellis, Kansas, by Scudder as 
discolor, and Topeka, Kansas, by Bruner as pallidus 

We believe that the Gulf Coast of Texas record originally given 
for brunen by Scudder, however, does not apply to the present 
insect The Carriso Springs, Texas, males there discussed by 
Scudder are before us and represent immature examples of C 
vanegatus Scudder. 

A distributional summary shows that divergent reaches north to 
Aweme, Manitoba, and west to Montana, the Rocky Mountains 

,u Taken September 2, 1012, by N Cnddle. 

111 Paratype of brunen 
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acting as a barrier until New Mexico is reached, where the insect 
extends west as far as Fort Wingate and Silver City Its known 
eastern limits are Canton, South Dakota, West Point and Lincoln, 
Nebraska, and Lawrence and Sedgwick County, Kansas We do 
not believe that its distribution is earned far southward of Kansas 

DftJhinia brrrlpes Haldeman 

1850 Ph\alangomu] (D[aihima ] ) bret>tpe* Haldeman, Proe Amcr Asm 
Adv Sei 2d Meeting, p 346 | d\ 9 , vicinity of Platte River ] 

1910 Daxhxnxa brrtnpts Caudell, Proc IT 8 Nat Mus, XLIX, p 085 

Martin June 24, 1924, 1 juv 9 Ardmore, July 18, 1915, (E 
G Holt), 1 cf 

This species, which superficially somewhat resembles Vdeopsylla 
robusta Haldeman, is decidedly scarcer and has a much loss ex- 
tensive distribution It has been previously recorded from the 
Black Hills, South Dakota 

It is known to extend from the “upper waters of the Red River 
of Arkansas” to Fort Laramie, Wyoming, south to Clark County, 
Kansas, and southern Colorado (east of the Rocky Mountains) 
It apparently is more abundant in the sand hills of northwestern 
Nebraska than elsewhere 

UdooptyUt robust* Haldeman 

1850 Ph[alanqojma] ( D\a%hxnta \ ) roburta Haldcnmn, Proc Aim r 
Adv Sci. 2d Meeting, p 346 [9, North America] 

1916 UdeoptyUa robust ta Caudell, Proc U 8 Nat Mus , XLIX, p 687 

Caudcll has placed as synonyms Marsa arcuata Walker, Udeop- 
sylla compacta Bruner and Ceuthophilus pohtus Scudder He has 
retained as color varieties Udeopsylla nigra Scudder and Ceuthophi- 
lus devtus Scudder As we can not sanction nominal recognition 
of such, we place them also in the present synonymy, as well as 
the synonyms established by Caudell for nigra, Ceuthophilus 
mger Scudder, Daihtma gxganiea Bruner and Ceuthophilus ater 
Scudder 

White, Brookings, Yankton, Pierre, Capa, Newell, Whitewood, 
Spearfish, Rapid City and Hot Sprmgs 

Thirty-three specimens are before us, the adults taken between 
June 17 and October 26 Small immature individuals were secured 
May 31 and November 9 From the senes it appears that the 
majonty reach matunty m South Dakota early in July 

This large, robust, flightless katydid is nocturnal, like the species 
of Ceuthophilus rarely ventunng abroad in the day time It is a 
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terrestrial insect and unless its hiding places are located is rarely 
secured, though probably often present in moderate numbers 

The species is known in Manitoba from the Red River to Carbery, 
Elgin and Deloraine Southeastward it has been recorded from 
the Red River Valley and Hamline, Minnesota, eastern Illinois, 
and thence south westward from Sedalia, Missouri, Austin, Texas, 
to Albuquerque and Las Vegas, New Mexico. Northwestward it 
occurs as far as the Rocky Mountains in Colorado, Wyoming and 
Montana, and has been reported from southern Idaho and Utah 

We have not been able to verify Scudder’s records from Arizona 
and El Dorado County, California These are decidedly question* 
able, as the specimen recorded by that author from Pasadena, 
California, is before us and represents a distinct species 

Taehyciiies unmom Adeiung 

1002 Tachycxncs asynamorut Adelung, Ann Mur Zool Pdtcrsbourg, 
VII, p 59, text-figs a, b, c [d\ 9 , St Petersburg Russia, introduced 
on plants ] 

1916 Dxettrammena marmorala Caudell, (not Locutia ( Rhaphxdophorut ) 
marmomta Haan, 1642) Proc U 8 Nat Mum . XL1X, p 659 * 

1920 Dxettrammena japantca Blatchley, Orth of North-Eaatem America, 
p 611, fig 205 

1920 Tachya.net atynamarut Kamy, Zool Mededeel . V, p 143 

1021 Tnchycxnet atynamorus Chopani, Bull Soc Ent France, 1021, p 209 

Much confusion resulted in the incorrect, but for some time 
generally accepted, determination of this insect as Dtesirammena 
marmorala (Haan) Unfortunately, the year this was definitely 
corrected by Kamy, Blatchley (before Karoy’s paper was received) 
redesenbed this species under the name japamca, that name there* 
fore falling in the present synonymy. His action was due to the 
fact that he found Locusta marmorala Haan to be a primary 
homonym requiring a new name That species, as we now know 
from Karny’s description of Haan’s type, » not even congeneric 
with asynamorus 

Brookings, March 13 to December 14, 1917 and 1919, 4 <?, 10 9 . 
May 26, 1919, 3 juv. c? 

These individuals were taken in a greenhouse and cellar The 
species, introduced from Japan, has a wide distribution in such 
places both m America and Europe It is known from Ontario, 
Massachusetts, Rhode Island, New York, 114 Ohio, Tennessee, 
Michigan, Illinois, 111 Wisconsin, Minnesota, Kansas and Colorado. 


114 Material is in the author’s collection from Elmhurst, Long inland 
114 First recorded as Diettranmena unicolor by Morse 
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ORYLLIDAB 

GRYLL1NAE 

Oqrftns asshnftis (F»briciu«) 

1775 lAcheta] asnmtli* Fabncuw, Synt Ent , p 280 [Jamaica ] 

1016 Oryllua tummtlu Rehn and Hebard, Proc Acad Nat Sci Phila , 
1016, p 296 

Forty-five synonyms of this species are known As Blatchlcy 
uses variety or race interchangeably, and does not recognise the 
significance of the latter as used in modem biology, he in 1920, 
places six 11 * of these as trinomials (an index of racial status) though 
referring to them as forms We believe that the word “variant,” 
used by Rehn and Hebard, was well chosen, as no geographic 
races of this species appear to exist and “form” has been used in 
so many ways that it has virtually lost any real significance 
Brookings, Pierre, Capa and Scenic 

A senes of adults was secured between May 12 and October 5 
This insect occurs from southern Canada to Patagonia, and is 
easily the most variable of the species of Amencan Orthoptera 
In the 1915 study by Rehn and Hebard its major “variants” 
are discussed in detail 


The variable Miogryttu* verticals (Servillc) is known from 
Staten Island, New York, and South Bend, Nebraska, to the Ar- 
gentine Republic It may, therefore, very possibly occur in southern 
South Dakota, though not yet known from the state Its habits 
probably much resemble those of Gryllus asstmihs (Fabncius), 
but it is a far less abundant insect Established synonyms are 
Saussure’s laplatae and guyennerms, Scudder’s saussure i and 
Caudell's oklahomae 

NEMOB1INAE 

Xeaobtas feaolatas tses i atBa (DeGeor) 

M6m l'Hist Nat Ins, III, p 522, pi 
Proc Acad Nat Sci Phila , 1013, p 405 

The established synonyms of this race are Fabricius’ hospes, 
Hams’ v% tiata and Scudder’s tUahetmt 
Big Stone, Waubay, Lake Oakwood, Brookings, Elk Point, 

u* One of these, the new Oryllua ommtHe vernaha Blatchlcy, is alao a variant, 
not a geographic race, as an unqualified trinomial would imply It is clearly 
very close to the ptMuytoatncui variant of Burmeister. Blatchley and Hart 
find it dwtinguishame The variants of the species are unstable and intergrade 
generally, their recognisable number, as a result, probably differing in the opinion 
of every student 


1773 Oryllua faaciatu* DeGeer, 1 
43, fig 5 [9, Pennsylvania 1 
1013 NmobiVifataatui Hebard, 
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Vermilion, Yankton, Springfield, Hecla, Fairfax, Capa, Rosebud, 
Pine Ridge, Newell and Spearfish. 

These three hundred and ten adults were taken from July 31 
to October 4 The senes, as is usual, shows great size and color 
variation Nine specimens only are macropterous This species 
is usually abundant in grasslands over its range, wherever there is 
a moderate amount of moisture 

The present race is supplanted in the southeastern United States 
by the poorly defined N fascuUua aocnut Scudder and apparently 
in the more boreal spots on the northern Great Plains by N 
foaciatua abortuwx Caudell 

The northern limits of fasaatux fasaatus are Pnnce Edward 
Island, Algonquin Park, Ontario, Dugald and Awcme, Manitoba, 
and Billings, Montana It is apparently largely limited westward 
by the Rocky Mountains from Montana to New Mexico, but has 
been reported from Halt Lake City and Spring Lake, Utah In 
New Mexico it is known from Roswell and Albuquerque Its 
area of mtergradation with faxciatux soctux follows the fall line 
in the southeastern United States, thence westward passing through 
Tennessee, Arkansas and Oklahoma 

Htmobloa fuelAbu abofttnu OaudeU 

1904 Nemobuu ftunatuM var abortwus Caudell, Canadian Ent , XXXVI, 
p 248 [o', 9 , Moose Jaw, Assuuhoia (now Saskatchewan) ] 

1913 Nemobiux foaciatua tiboriwm Hebard, Proc AKad Nat Sci Phils, 
1913, p 427 

Spearfish, August 31, 1924, 2 cf , 7 9, (brachypterous) 

We now have from Aweme, Manitoba, and Spearfish, South 
Dakota, both typical fosaaiux and JascuUux abortwux Distinctly 
less boreal loc^l areas, harboring the former, probably occur at 
these places The geographic racial status of abortivux would be 
invalidated, unless some such condition explains this situation 
More material of faxciatux abortivux, with definite data as to en- 
vironment, must be secured to prove that it is not merely a local 
environmental adaptation, such as we know to bo a brilliantly 
colored and more russet condition of typical faxciatux found m 
forest undergrowth of the east 

The females of the present senes have the ventral portions of the 
face black, this region paler in the males All are black m general 
ooloration, but the females have the entire dorsal surface showing 
gray to varying degrees, in no case as general as is normal in 
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N gnaeua gnaeua Walker The females, however, but not the 
males, could easily be mistaken for very dark examples of that 
insect The following extremes are shown by these females, 
length of caudal femur 5 7 to 6 2, length of ovipositor 6 8 to 7 2 mm 
This race is now known from Aweme and Elkhorn, Manitoba, 
Moosomin, Maryfield, 117 Yellow Grass, Moose Jaw and Vonda, 
Saskatchewan, Medecine Hat and Calgary, Alberta, Portal, North 
Dakota, and Spearfish, South Dakota 

HemoMus MnUans ca r o H n n i 8 rudder 

1877 Nemobius cnrolinua Scudder, Proc Boston Hoc Nat Hist , XIX, p 
36 t cf, 9 , North Carolina 1 

1013 Nemobiu* carohnua carohnua Hohard, Proc Acad Nat 8ei Phils , 
1013, p 36 

Established synonyms of this race are septentnonalia Provancher, 
exiguua Blatchley, affims Beutenmtlller, anguaticolha E M Walker 
and janus Kirby 

Brookings, October 20, 1921, 1 9 Capa, September 13, 1921 
2 9 Newell, August 31, 1922, 2 9 
All of this material is typical and it is interesting to note that the 
Great Plains race, N carohnua bremcaudus Bruner also occurs at 
Capa, probably in quite a different local environment than typical 
carohnua, as there is no trace whatever of mtergradation in that 
series The presence there of an almost typical Great Plains 
environment, as well as the river bottoms of Bad River, explains 
the occurrence of these very distinct races at the same locality 
The present race is found over the entire eastern United States 
and southern Canada, its northern limits being Truro, Nova 
Scotia, the Temagami District, Ontario, Ann Arbor (previously 
unpublished) and Berrien County, Michigan, Madison, Wisconsin 
(previously unpublished) , Minnesota, and Brookings, Capa and 
Newell, South Dakota Its western limits southward are South 
Bend, Nebraska, Clearwater, Kansas, and probably eastern Texas 
as far as the border of the more and country Thence westward it 
is supplanted by the also very widely distnbuted AT carohnua 
neomexicanua Scudder, which has a more southern distnbution, 
and on the Great Plains by AT carohnua brencaudua Bruner 
The race is liable to be found under debris of all kinds, but is 
usually partial to more humid areas, under dead leaves on the edge 
of forests It is usually common, though rarely as abundant as 

AT foacuitua (DeQeer) _____ 

u7 a macropterous male in the author’s collection, taken August 31, 1916, by 
N Cnddle 
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Nemobtaa iawhwi brariOMUhu Bruner 

1904 Nemobiua bremcaudva Bruner, Bull 94. Agr Exp Sta Colorado 
Agr Coll , p 57 1 <f, 9 , Fort Collins, Colorado ] 

Capa, September 13, 1921, 1 cf, 11 9. 

The senes is typical of the present race, being larger and much 
paler, with much shorter ovipositor (2 3 to 2 5 mm ) than two 
females of carohnus carohnus (ovipositor 3 to 3 2 mm.) taken at 
the same locality 

The present matenal, we feel certain, was taken in typical 
Great Plains environment, where so many of the species character- 
istic of that region were secured at Capa 

This race is now known from other specimens taken at Fort 
Collins, Colorado, at the same time as the originally deBcnbed 
series, and the material here recorded 

OECANTHINAE 

OMUihus nicrioomii (F Wsikcr) 

1809 Oaeanthua mgncom ta Walker, Cat Dermapt Saltat British Mua , 
I, p 93 [ 9 i Illinois.) 

1915 OecatUhva nigrtcorma Fulton, New York Agr Exp Sta , Tech Bull 
42, p 85 

1020 Otcanlhua ntgrtcomu Sevenn, Office of [South Dakota] State Ent , 
Circular 19, p 1 

This species has frequently appeared in the literature as O 
fasciatus, a name originating m a misidentification by Fitch In 
our opinion the more slender eastern 0 quadnpunctalus Beuten-. 
m tiller will be found to be distinct, but revisionary studies with 
very large series will be needed to prove this 

Lake Hendricks, Brookings, Dell Rapids, Canton, Fairfax, 
Capa, Interior, Martin (sand hills), Newell, Whitewood and Hot 
Springs 

Of this senes, including one hundred and twenty-four individuals 
taken from August 5 to October 4, only part of the matenal from 
Lake Hendncks, Brookings and Canton has the limbs, median 
and lateral portions of the pronotum and the antennae darkened 
All of the others are pale yellow-green, the proximal antennal 
joints marked very heavily (as is typical in ntgrtcomtt) through 
sharply defined (as supposedly characteristic of quadripuncUUtu) to 
almost immaculate, having only a famt inner line or dot remaining. 
None, however, are as slender as the eastern quadnpunctatus. 

Matenal from Capa, Intenor, Martin, Newell and Whitewoo<| 
has the antennal markings very heavy and confluent and is prob- 
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ably fasctaius even should division of the senes be necessary 
Specimens from Newell, Whitewood and Hot Spnngs have the 
clear cut distinct antennal markings, but twelve others from Martin 
have these markings almost obsolete 
On the Atlantic Coast this species is known from Brunswick, 
Maine to Timcum Island, Pennsylvania, but is found southward 
in the Appalachian Mountains to North Carolina and Tennessee 
It is abundant in Ohio, Indiana, Illinois, Iowa, and Minnesota 
Until the genus has been revised it would be unwise to attempt to 
give definite limits of distribution westward 
The insect is usually found in weeds and low vines and shows a 
decided partiality to ovipositing m the canes of wild blackberry 
and raspberry. 

OmuUku afoul (DoOeer) 

1773 QryUu* niveus DcGeer, M6m l’Hut Nat Ins , III, p 522, pi 43, 
fig 6 [9 , Pennsylvania ] 

1020 Oecanthus ntutru* Morse, Proc Boston Soc Nat Hut , XXXV, p 404 

Canton, August 26 and 27, 1923, 1 d\ 1 9 . Yankton, September 
27, 1923 Capa, September 23, 1920, 2 9 Whitewood, September 
10, 1923, 1 9 

This insect is somewhat harmful to shrubbery and trees, doing 
particular damage in neglected orchards It is usually partial 
to cultivated areas 

• Known from the Atlantic to the Pacific, the records west of 
South Dakota, Nebraska, Kansas and Texas, are, however, widely 
scattered and some are probably due to introduction On the 
Atlantic Coast it has been recorded from Portland, Maine, to 
Cranberry, North Carolina, and Thompson's Mills, Georgia 
It is apparently unknown northwest of the South Dakota records 
here given, until the far west is reached, it being widely distributed 
on the Pacific Coast and reported from Penticton, British Columbia 
and North Yakima, Washington, to Los Angeles and Avalon, 
California Material is before us from the southwest, taken at 
the Bright Angel Trail in the Grand Canyon and Carr Canyon 
In the Huachuca Mountains, Ansona, and the Raton Mountains 
and Fort Wingate, New Mexico Its northern limits in the 
east are Lake Simcoe, Ontario, Benton Harbor, Michigan, and 
Minnesota. 
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Oeea&ihm anguftipennli Fitoh 

1856 Oeccmthu* anawtipcnni g Fitch, Trans New York State Agr Soo 
XVI, p 411 [cT, New York] 

1910 Otcanthu* angustipennw Allard, Proc Ent Hoc Washington, XII, 
p 37 

1915 Oecanthu# angusttpenm s Fulton, New York Agr Exp Sta , Tech, 
Bull 42. p 27 

Yankton, September 27, 1923, 5 9 

Like the last aperies this insect inhabits shrubs and trees, where 
it sometimes does considerable damage ovipositing m the youngs 
shoots It is, however, less partial to cultivated areas and, in 
consequence, is probably of little importance from an economic 
point of view 

On the Atlantic Coast it is known from Boston, Massachusetts, 
to Lakeland, Florida Its northern recorded limits westward are 
Washtenaw County, Michigan, Minnesota, and Yankton, Routh 
Dakota Thence southward its western limits arc eastern Nebraska , 
Douglas County, Kansas, to Dallas and Columbus, Texas Its 
southern limits west of the Appalachians are poorly understood, it 
being reported only from Kentucky and Columbus, Texas 

Oecanthu IstipMuUs Riley 

1881 (hcanthvs lalxpenms Riley, U 8 Ent Comm , Bull 6. Gen Index, 
Ira Missouri, p 61 [<f, 9, Missouri] 

1915 Oecanthu* kUxpenrm Fulton, New York Agr Exp Sta , Tech Bull 
42. p 41 

Yankton, September 27, 1923, 3 c?, 0 9 Fort Pierre, September 
22, 1920, 1 9 

This handsome species lives m trees, bushes, vines and tall 
weeds, but shows a very decided preference for oaks, particularly 
of the scrub type 

It is known on the Atlantic Coast from Calverton, Long Island, 
New York, to Isle of Hope and Warm Springs, Georgia. The 
northern limits westward are Ohio, Michigan and Minnesota, 
that from Michigan being uncertain as Bl&tcliley reports it as 
occurring only m southern Indiana. The southern limits are like- 
wise indefinite, being Alabama, Missouri and Lawrence, Kansas 
(previously unpublished) Westward the reported limits to the 
north are eastern Nebraska and Fort Pierre, South Dakota. 111 

111 Records of this insect from the southwestern United States are probably 
all referable to a related, though ampl> distinct, species 


1025] 


NATURAL SCIENCES OK PHILADELPHIA 


153 


MYRMECOPHILINAE 

The diminutive Myrmecophila pergandei Bruner is known from 
the central eastern United States to Omaha and South Bend, 
Nebraska It may, therefore, occur m southeastern South Dakota 
The species has been found in the nests of ants of the following 
genera Crematogasier , Aphaenogaster, Lomus, Formica and Campo - 
notus 


The still smaller, banded Myrmecophila nebrasceims Lugger, 
occurs from southeastern Arixona and central Texas to West 
Point and Weeping Water, Nebraska, and possibly Minnesota. 
It may, therefore, occur in southern South Dakota, though as yet 
not known from the state The species has been found in the nests 
of ants belonging to the following genera, Pachycondyla f Phetdole , 
Crematogasier , Pogonomyrmex, LnomHopum, Taptnoma, Dorymyrmex , 
Indomyrmex and Formica An established synonym is Myrmeco- 
phila nehawkae Seudder 

MOGOPL18TINAE 

The diminutive Cycloptilum squamosum Seudder is known north- 
ward to Lincoln, Valentine and Sidney, Nebraska, and is almost 
sure to be found in the more arid southern portions of South 
Dakota, in which state it has not yet been secured Beating 
dry brush is usually the most successful method of taking material 
The species is nocturnal and, though its tinkling stndulation may 
be heard on all sides at night in some localities, capture of even a 
few specimens is often a difficult matter An established synonym 
is Cycloptilum boreale Bruner 

TRICON IDIINAE 

«d|u (S»y) 

1826 Athtta tngua Say, Jour Acad Nat Sci Philadelphia, IV. p .109 
[ d* , eighty miles west of Kansas City on the Missouri River. Hannas ] 
1020 Anwnpha exigvtt Blatchley Orth of North-bastem America, p 760 

This species has been recorded as A pultcana (Bunneister),»* 
the genotype, a species now known to be widely distributed in 
the American tropics 


m prom add iti onal material we now believe that A. pulieona (Burmewter) 
is the mseot we recorded from the United States as A sfttota (Bohvar) in 1M6, 
and that the species we then recorded as pubeana must be placed «s A <Mx- 
catula (So udder) See Hebard, Proc Aeatf Nat Sci Phila.. LXXV1, p 232, 
(1924). 
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Elk Point, September 8, 1924, 1 <f, 1 9 Yankton, August 30, 
1923, 1 9, and September 27, 1923, 1 9 

All of these specimens are brachypterous Thu handsome 
little species is usually found m luxuriant grasses or weedy tangles, 
or low in bushes, particularly near water It is often locally abun- 
dant It is a truly thamnophilous insect, rarely seeking the 
ground 

The species is found locally over the entire eastern United States 
except peninsular Florida, as far north as Westbrook, Connecticut, 
Staten Island, New York, Pottstown, Pennsylvania, Kosciusco 
and Fulton County, Indiana, the Mississippi River in Minnesota, 
and the localities given above To the south its western distribution 
reaches Cuming County, Nebraska and probably the western 
limits of the more humid regions to the Gulf Coast, where it extends 
Bouthwestward as far as Brownsville, Texas. 

GRYLLOTALPINAE 

« 

The common American Mole Cncket, Gryllotalpa hexadactyla 
Perty, is known from Minnesota and eastern Nebraska Its 
dutnbution is largely co-extensive with that of Ellipei tntntUa 
(Scudder), but reaches even further into the temperate regions 
It is, therefore, almost certain to be found in South Dakota, though 
probably there uncommon The insect is often difficult to locate 
as it spends almost all of its life underground. 

Established synonyms are boreaha Burmeister, brenpenma 
Semite, axteca Saussure, longtpenma Scudder and Columbia Scudder. 

TRIDCTYLIANAE 

The larger Pygmy Mole Cncket, Tndactylus apicialts Say has 
a diatnbution closely similar to that of Qryltotalpa hexadactyla 
Perty. It has been reported from Fort Snelling, Minnesota, and 
as occasionally found in southern Nebraska It reaches further 
north than Elltpea mmuta (Scudder), being known from the 
Humber River and York Mills, Ontano, and may therefore very 
possibly be found in southeastern South Dakota. Though of 
similar habits to that species and likewise sometimes found m 
enormous numbers, this species is very rare and local in many 
portions of its range in the United States 
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M|f minute (Scudder) 

1862 TlrtdaetyZttt] mmuhit Scudder, Boston Jour Nat Hut, VII, p 
426 Id", southern Illinois. ] 

1020 Jtlhpes mtntUa Blatchley, Orth of North-Eastern America, p 688 

Established synonyms of this species are Saussure’s Tndactylus 
histnontcus and htatno 

BrookingB, June 12, 1923, 1 9 Canton, August 27, 1923, 2 cf, 
2 9,4 juv Pierre, August 5, 1919, 2 juv 
The five adults are, as is usual, brachypterous The species 
lives on bare damp soil in the immediate vicinity of water Its 
small size and astounding saltatonal power make it almost im- 
possible to capture except by sweeping with a net 
The known northern limits of the species are Ocean City, New 
Jersey, Chestnut Hill, Pennsylvania 1 '®, Cedar Point, Ohio, Warren 
Woods, Michigan, and Brookings, South Dakota In the more 
and western United States its distnhution is much more discon- 
tinuous than m the east, and the published northern limits fall 
much to the south, being Brownsville, Texas, Douglas, Arizona, 
and Cottonwood and Palm Sprmgs, Califona, in the latter state 
reaching north in the San Joaquin Valley to Ahwahnee Over the 
tropics of America mtnuta is widely distributed and reaches as 
far southward as the Argentine Republic 


** A large senes was secured by the author Mav 18 and 20, 1003, on the boulder 
strewn margins of the Wurahickon Creek, where the species was locally abundant 





NORTH AMERICA* VEROKICELUDAE 

by H Buhhington Baker 

This paper is mainly based on material in the Academy of Natural 
Sciences of Philadelphia from the mainland of North America and 
the West Indian Islands, unless specifically stated otherwise, the 
numbers given in the hsts of specimens are catalog numbero of this 
Academy I am deeply indebted to Dr Henry A Pilsbry. for 
permission to examine this material, and to l>oth him and Mr E G 
Vanatta for constant assistance and advice Dr T D A Cockerell 
also generously sent me some of his Jamaican material of Veromcella 
sloann, while Dr William Healey Dali contributed the actual type 
of his bahamensie for examination 

In a recent paper (1925, Naut , XXXIX, 13-18), the nomencla- 
ture of the proposed groups in this family has been discussed, al- 
though without reference to their systematic rank The present 
study recognises two quite definite genera, with at least ten rather 
certain and two doubtful species, within the limits of North America 
In the following key, which may assist in their separation, color 
patterns are sometimes included, but warning is given that, although 
large lots of a single species usually show certain characteristic 
trends, any attempt to identify individuals on external characters 
alone is absolutely futile! 

All of the North American species have the intestinal loops im- 
bedded in the liver, the pedal nerves are usually in contact for 
some distance, and the verge is acrocaul or nearly so and does not 
develop a definite annular thickening Throughout the paper, Ve 
is used as an abbreviation for Veromcella, Vs for Vagmulu s, and 
Vo for Vagtnula 

Kay to Genera, Subgenera, and Species 

A' Oval anus protected ventrally by an anterior flap so that the 
superficial opening is a transverse crescentic slit which 
us ually extends beyond right edge of retracted foot, dorsum 
usually with two longitudinal dark bands, spermathecal 
stalk elongate and cylindrical, joined by canalis junctor 
which enters near base of terminal sac, female opening 
posterior to middle, hindgut and genitalia enter body wall 
m close juxtaposition, verge simply cylindrical or with 

(157) 
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subspiral ridges, acrocaul or practically so, but with orifice 
surrounded by a granulate, chalky-white glans, retractor 
short and stout, dart-papilla small with paired retractors. 
Bermuda to Jamaica and Porto Rico, Mexico to Nicaragua 
Subgenus Ver omcella Blainv., s s 
B' Dorsum with or without dark bands which, when present, are 
separated by about J width of animal and are most 
evident in immature specimens, vagina without accessory 
bursa, spermathecal stalk hard and polished, looped bade 
and forth beneath vas deferens, verge elongate and quite 
simply cylindrical, with strictly apical orifice, viviparous 
(?) Bermuda, Jamaica (Cuba ?) 

Section Ver omcella s s. 

C ' Longitudinal dsrk bands distinct, even in moBt adults, 
Bermuda, higher altitudes in Jamaica 

Ve sloann schivelyae (Pits.) 

C" Longitudinal dark bands usually absent, Jamaica. 

Ve sloann sloann (Cuvier) 

B" Dorsum with or without dark bands which are separated by 
at least J width of animal and, when present, are quite 
evident in all stages of maturity, vagina with large 
accessory bursa; spermathecal stalk softer in texture 
and often spirally coiled, verge with spiral or sub- 
spiral ridges Florida to Jamaica and Porto Rico, 
Mexico to Nicaragua 

Section Letdyula new 

D' Hyponotum usually light, unicolor, verge with subspiral 
ridges which are close together on onficial side at 
glans but diverge as they pass proximad, seminal 
orifice subapical 

E' Dorsum with dark, or without dorsomedian stripe, 
with dark bands narrower, weaker and more Widely 
separated; female opening usually more than i 
hyponotal width from foot, verge shorter with 
larger glans and distinctly lateral orifice, and with 
weaker lateral ndges rapidly divergent and joined 
so as to form a transverse loop just beyond apical 
i, viviparous Mexico to Nicaragua 

Ve moreleh (C. A F ). 

E" Dorsum with light, dorsomedian stnpe, with dark 
bands usually broad and distinct, female opening 
usually less than i hyponotal width from foot , verge 
larger and more elongate, with small glans usually 
bent back so orifice is almost terminal, and with 


out confluence and extend beyond apical } of organ; 
oviparous Southern Florida to Jamaica (Haiti?), 
the type-species. Ve fiondana (Leidy). 
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D" Hyponotum usually dappled with vague gray spots, 
dorsum with light doraomedian stripe but with longi- 
tudinal dark bands narrow or quite obliterated by 
general infuscation, verge with large glans, practically 
apical orifice and two fine spiral ndges which pmw 
almost completely around its apical half Jamaica to 
Porto Rico (Cuba?) Ve kraussn (Fir )? 

A" Roundish anus almost median, usually protected ventrally by 
a dextral flap, so that superficial crescentic slit Is 
more or less longitudinal and usually hidden 
under end of even retracted foot, Bpermathecal 
stalk short and usually swollen, canal» junctor 
enters spermathecal sac some distance from 
stalk, verge without granulate, chalky-white 
glans South America to Mexico and Jamaica (in 
America) Genus Vaginulue F&ussac 
F' Female opening usually posterior to middle, hindgut 
and oviduct enter body wall m close juxta- 
position South America to Guatemala and 
Jamaica Subgenus Angustvpes Colosi 
G' Verge long and cylindrical, quite symmetrical ex- 
cept at apex, canalis junctor enters apex of 
spermathecal sac (in our species, verge and 
dart each with a single long slender retrac- 
tor) Jamaica and Guatemala to South 
America Section Latipes Colosi 
H' Animal less than 60 mm. long (?) 

I' Female opening posterior to middle of length. 
Mainland forms 

K' Hyponotum with large black spots, tip of 
verge wijth papillae (all?) and with prom- 
inent, reflected emarginate cap (glans) 
which hides the peeuaacrocaul opening. 
Porto Rico through northern Soutn 
America to Guatemala 

Vs occidental™ (Gldg ). 

K" Hyponotum unicolor, verge almost acro- 
caul, tip entire without papillae. Central 
America (and?). 

Vs oltvaceus (Steams). 

I" F emale opening anterior to middle of length 
(?), dorsum without donomedian light 
band, hyponotum with grayish m a rk i ng s 
near center of each stde; verge with en- 
larged apex and simple, slightly reflected 
cap. Jamaica 

Vs. neeiotts Simroth 
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H" Animal more than 60 mm long, no hypo- 
notal spots or dorsomedian stripe men- 
tioned St Luna 

Vg htetae (Cockerell) 

G" Verge short and Btout, usually asymmetrical, 
cAnalis junctor enters near base of sperma- 
thecal sac. 

Section Anyueitpeg Colosi 
L' Female orifice near middle of hyponotal width, 
dorsum with groups of small dark dots, which 
form vague longitudinal bands either side 
of the dorsmedian light stnpe, tubules of 
dart-gland very short and few (6-8), verge 
swollen apically and tapered towards base, 
flattened at right angles to lateral ridges St 
Thomas and Antigua 

V* dulnug Semper 

L ,; Female orifice near pedal groove, dorsum with 
s<attered large black spots which may extend 
onto hyponotum, dorsomedian light stripe 
weak, tubules of dart gland long and more 
numerous, verge swollen basally and tapered 
towards apex, obese Santo Domingo 
Vg barren Simroth 

F" Female opening anterior to middle, hindgut and ovi- 
duct separated South America and Mexico 
Subgenus Vaqinulus s.s 

M' Dorsum usually with two, longitudinal dark 
bands which bound a dorso-median light 
zone, verge with accessory spathe South 
America and Mexico 

Section Phyllocaulis Colosi 
N' Longitudinal bands indistinct, verge shorter 
and more conical, spathe large enough to en- 
close it, pedal nerves immediately divergent 
Chile ana Mexico (introduced?) 

Vg gayt Fischer 
Vg deaptgns Semper. 

N" Longitudinal bands distinct; verge long and 
slender, spathe not large enough to enclose 
it; pedal nerves divergent at f body length 
Mexico. Vg gtrebelu Semper 

▼•natosOs dossil ssttrefya* (Pllabry) Piste III, figures 1-4 

IVa Jtoanei Fischer (1871, Nouv Arch Hist Nst Pam VII, 160, pi XI, 1), 
Bahia-Honda, Cuba 

Vt Kkwelyae Pile. (1890, P A. N 8 P , 297, pi V, 0-8; 1891. Naut V, 39, 
pi II, 6-8}, Public Gardens at St George, Bermuda 
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Ve yirgata Ckll (189*2, Jour Inst Jam I, 96) t Port Henderson, Jamaica. 
Ckl! (1893, Conch II, 219), Moneague, Jamaica, Ckll & Larkin (1894, 
J Mai III, 23), var of aloanxt 

Bermuda, No 60964 one adult, the type (Heilpnn Expedition, 
1888), No 85556, three adults from flats near Frascati Hotel 
(Gulick, 1903), very rigidly fixed, Plate III, fig 4 No 98631 
numerous specimens in various stages of immaturity, from Har- 
rington House, Hamilton Pansh (Brown, June, 1909\ Plate III, 
figs 1, 2, 3, No, 94802 six young specimens from same locality 
as 98631 (Brown, Feb , 1908) 

Jamaica No 62131 one medium-sized animal from Port An- 
tonio (Fox, 1891) No 71909 one very small specimen labeled 
tnrgata , from Moneague (Ckll ) 

The general coloration of slightly immature individuals of this 
subspecies resembles that in Fischer's figure, although the longi- 
tudinal bands are narrower m Bermudan specimens Pilshry’s de- 
scription and figures give the color pattern of rather hghtly-pig- 
mented adults. This form with the prominent longitudinal dark 
bands, which are usually evident even m the very large adults from 
Bermuda, appears to be rare in Jamaica, nevertheless, I suspect 
that it was artificially introduced into the more northern British 
colony 

In the following table of measurements (and throughout paper) 
lengths and widths are major dimensions (in millimeters) , under the 
width of the animal, that of the sole, and the distance of the female 
opening from the anterior end, the index (obtained by dividing each 
dimension by the length) is followed by the actual measurement 
(in parentheses) The distance of the female opening from the 
pedal groove (foot) is usually expressed as a percentage of the total 
width of the hypnotum with its reciprocal (“Quenndex” of Hoff- 
mann) in parentheses, in a few cases cited from other authors, the 
actual distance in millimeters is necessarily substituted 



Animal 

Sole 

* Female Opening 


long 

wide 

wide 

Distanre from 
ant end foot 

tekwdyae (Pile ) 

65 

28(18) 

10(6 6) 

55(35 5) 

25(4) 

68 

24(16) 

10(7) 

55(37 5) 

22(4 6) 

nrgata (Ckll ) 

No 86666, fig 4 

50 

61 5 

34(21) 

16(9) 

56(28) 

58(36) 

0 6 mm 
20(5) 

No 98031, fig* 1, 2 

55 5 

28(15 5) 

9(4 8) 

55(30 5) 
57(33 5) 

17(6) 

fig 3 

59 

26(15 5) 

8(4 7) 

19(5 4) 


As originally planned, this paper dealt simply with the Bermudan 
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and mainland species, and the first three plates were finished before 
the West Indian material in the Academy of Natural Sciences of 
Philadelphia had been examined ThiB was the reason for the 
detailed description of the subspecies instead of the typical form. 

In general form, the palhal complex (Plate III, fig 3) resembles 
most that shown by Sarasin (1899, Land-Moll Celebes, pi XIV, 
127) for l a djtloloensts (genus Semperula ) Kidney, flattened, 
roughly lanceolate with a tongue-shaped prolongation which extends 
along right side of pericardium to beyond anterior border of latter; 
abruptly broadened beneath posterior end of heart, extends ventrad 
to coils of ureter as far as their posterior ends, which are some 
distance postenad to entrance of hindgut into body wall Ureter 
arms subequal in length (about half that of kidney), with diverti- 
cular prolongations at loops; last arm larger m diameter, venate like 
lung and with glandular thickenings along its doraal and dextral 
sides Lung elongate cylindrical, almost twice diameter of hindgut 
and with short prolongation posterior to its opening into latter; 
about li times as long as kidney, walls with numerous large, trans- 
verse tributaries to posterior vena cava The rich venation of this 
lung certainly gives it every appearance of an organ for aeration, 
although it is possible that its function is simply the return of water 
to the circulation (an apparent feature in most land molluscs). 
Anus extends more noticeably dextrad to the foot (seo key to 
species) than in V flortdana or V mortleh Heart ventricle 
roughly conical, aunole sickle-shaped; anterior arm of latter re- 
ceives a vein from integument while posterior vena cava lies be- 
tween lung and hindgut, runs beneath the ureters above the kidney, 
and empties into posterior arm 

Before beginning the description of the genitalia, a few general 
remarks may be m order In the first place, practically all of the 
forms examined appear to be protandrous, at least, the male organs 
and spermatheca (bursa copulatnx or receptaculum seminalis) may 
be quite mature while the female organs are still rather rudimentary 
Also, from the rather scanty evidence, I am inclined to believe that 
these slugs attain sexual maturity at certain seasons (apparently 
during the period of greatest rainfall in Venezuela and Mexico) 
more or less regardless of their size Finally, attention is called to 
the use of pen is, throughout this paper, for the entire male copu- 
latory organ, while the term verge (oncheiopodium) is adopted for 
the highly-developed penial papilla, this usage appears to be that 
most in conformity with the well-established nomenclature in the 
Stylommatophora and was used by many of the earlier writers on 
the Basommatophora. 
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Ovisperm duct (Plate III, fig 1) heavier and coarsely convoluted 
towards its anterior end, constricted slightly where it passes into 
the next. Spennoviduct a rather short, cylindrical, looped, thick- 
walled tube which gives off the short and slender oviducal link and is 
continued as vas deferens Albumen gland large and massive m 
mature specimens (although less so than in V martlet!) Uterus 
looped under prostate and coiled in a long, double spiral antenad to 
latter, becomes very bulky in mature specimens, joins spermathecal 
stalk near body wall I do not find any proof of ovovivipanty in 
my specimens, out Cockerell and Larkin (1894, 29) have stated that 
this is apparently the method of reproduction in the typical sub- 
species, as it certainly is in V moreleti (see below) Spermatheca 
stalk exceedingly long and slender, thick-walled and so firm in 
texture as to appear glossy, thrown into two or three coarse loops 
under end of uterus and vas deferens, terminal sac greatly distended 
in some mature specimens but apparently always roughly kidney- 
shaped with opening of stalk near center of concave side Vagina 
ovoid, somewhat swollen, without trace of accessory bursa, even in 
mature specimens 

Vas deferens receives prostatic duct (prostate relatively small in 
mature specimens) and soon divides, canalis junctor very much 
shorter than bursal stalk, enlarged slightly where it joins latter 
close to base of bursal sac, remainder of first free portion somewhat 
convoluted, slenderer than canalis but about as long, second free 
portion vcntrad to dart sac, convoluted. Dart sac (Plate III, 
figs 2, 4) papilla small, conical, and with apical orifice, gland 
tubules (38 counted, with at least 5 cases of bifurcation) relatively 
short, even in mature specimens, retractors double, variously 
branched at origin and insertion, arising from body wall on opposite 
sides of verge retractor and inserting on short sheath which encloses 
bases of tubules Verge elongate, cylindrical, slightly enlarged 
near apex, tip formed by a symmetrical, perforate gums (absent or 
rudimentary in very young animals) that contains spherical, chalky 
concretions which give it a dull white color, vas deferens continued 
as a slender central duct which is apparently free from surrounding 
walls throughout its length, although both are attached to glans, 
seminal orifice strictly apical. Verge retractor short and stout, 
ori gin close against anterior pericardial wall, insertion surrounding 
base of verge. In an adult specimen (Plate III, fig 4), the re- 
tractor of the verge consists of three, easily separable bundles, two 
of whifch sheathe the end of the vas deferens, but m an immature 
specimen (fig 2), no distinct divisions could be made out 

The pedal nerves diverge at about the level of the heart, i e., 
around end of apical ] of body length 

▼anaMla itoaaH (Cuvier) Plate III. figures 8, 6 

Umax nuiut etnereut Umttm Sloane (1725, Hut Jam, II, MO, pi 
CCXXXII1. 2. 8), Jamaica A 

Onekidium a omit Cmner‘(l816, Reg An , II, 411). Jamaica 
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V« »loan\\ Johnson ft Fox (1891, Naut , V, .14), Port Antonio, Jamaica 
Ve * Ioann Ckll (1893, 217), Ckll ft L (1804, 23), Kingston. Jamaica 
Ve sloanet Henderson (1894, Naut , VIII, 21), Mandevule, Jamaica 
Ve hums BlainviUe (1817, Jour phys , LXXXV. 442, pi II-IV), habitat 
unknown to ita author but actually Jamaica, Gray (1847, P Z 8 , XV, 
178), as synonym with Ltmax nudut Sloane 
Ve nloanu coffeae Ckll (1893a, Naut , VI, 128, 1893. 218). Brokenhunt, 
Mandeville, Jamaica, dark race 

Va eloanxx maculalus and eubpalhda “Ckll ” Vendryes (1899, Jour Inst 
Jam , II, 001), nude names, Ckll (1900, Naut , XIII, 131), described in Ve 
Cyhndrocaxdu* ohvaceut jamauxiutx* (1923, Jena Zeitnrhr , LX1, 132, 233, 
part of synonymy) 

Jamaica No 62131 one adult from Port Antonio (Fox, 1801) 
No 66396 six adults (Henderson, 1894) Nos 71004-8 seven 
somewhat immature animals from Kingston (Ckll ) , also seven 
specimens %ent me by Dr Cockerell himself, Plate III, figs 5, 6 
United States, introduced No 69360 one small (40 mm long) 
but almost mature specimen fixed m chromic acid (which gives it 
consistency of rotten rubber) from Nantucket, Mass (B Sharp, 
Aug , 1896, on bananas), mdcntification fairly certain 
As I indicated in a former paper (1925, 17), it seems best to accept 
the equivalence of Ve laev t* and Onehtdium sloanu, and to use the 
older name, although Cuv.er founded it by the incorrect citation of 
an almost unrecognizable figure The present species certainly ap- 
pears to be the most abundant Veromcclhd in Jamaica, although 
Ve krausrn, Ve flondana and Vs ( Latipes ) nemotis are also found 
there The first two also belong in the subgenus Veromcella s s , 
and I am inclined to believe that the last two have been artificially 
introduced, plausibly since Sloane’s tune The specific identity 
of sloanu and laems will always be open to query, but the application 
of the generic name is beyond reasonable doubt, although two cen- 
turies have elapsed since Sloane, the only authentic Jamaican 
record for any other group {Latipes) is based on a single specimen 1 



Animal 


Sole 

Female Opening 





Distance from 


long 

wide 

wide 

ant end 

foot 

sloanu (Sloane) 

88 9 (living) 





laems (Ckll ), type 

50 

35(17 5) 

14(7) 

58(29) 

2 

coffeae (Ckll ) , alive 

82 5 

37(31) 




ale 

65 

32(21) 

12(8) 

51(33) 

2mm 

jrfoamt (Ckll & L ), large 71 

31(22) 

13(9) 

54(38) 

2 6 mm 

sloanxt, my PI 111, fig 5 37 5 

31(11 5) 

10(3 8) 

60(22) 

28(4) 

my PI III, fig 6 36 7 

30(11) 

11(3 9) 

56(20 7) 

26(4) 

No 65306, largest 

bent 

(31 

(9 8) 


20(6) 

another 

61 

36(22) 

12(7 2) 

54(33) 

23(4 3) 


The main difference between sloanu and schivelyae is the lade of 



1925] 


NATURAL SCIENCES OF PHILADELPHIA 


165 


dark longitudinal bands in even quite immature Jamaican speci* 
mens In position of anus, level of divergence of pedal nerves, 
absence of vaginal accessory bursa, type of spermatheca (Plate III, 
fig 6) and form of verge (Plate III, fig 5), sloarm agrees fundament- 
ally with schwelyae However, from Cockerell and Larkin's analy- 
sis as well as from specimens before me, it appears that the former 
commonly attains sexual maturity when smaller and usually has 
the female opening a little farther away from the pedal groove 
The specimens figured by me are not fully mature, but, despite 
their smaller size (see table) they are somewhat more so than those 
of schtvelyae which are also figured (Plate III, figs 1, 2, 4) In ad- 
dition, the spermathccal sac is usually almost spherical m sloarm 
and the canalis junctor commonly enters the walls of the stalk 
some distance below it (approachmg Leidyaln), the glans of the 
verge tends to form a papilla around the seminal orifice, and the 
ongin of the verge-retractor is commonly bifid where it joins the 
body wall at the anterior edge of the pericardium Very slight 
traces of lateral ridges (due to compression?) are sometimes just 
visible near the base of the glans The gland-tubules are usually 
even shorter than in specimens of schtvelyae at the same stage of 
sexual maturity 


YtrontotU* (Leidyula) moral#* (Croaso A Ftocher) Piste IV, figures 7-11 


TVs floruianu* Tate (1870, Amer J C V, 158), Javate, Chontalea and Toro 
Rapids, Nicaragua (Gulf slope) 

? Cylxndrocaulm flondatiu* Hffm (1025, 236). Han Jostf, Guatemala, Tepic, 
Mexico 

Va mortkix C A F (1872, J dc C , XX, 59, 1878, Moll Terr Fluv Mex I, 
682, pis XXIV, 14, XXIX, 6-14), Palenciue, Tabasco (tyw locality), Car- 
men and Cacopne to, Teh uantepet (all Mexico) , H B B (1923, Oco P 
Mus Zool Umv Mich , no 135, 16), Hacienda Cuatotolapoin, southern 
Vera Crus 

Vh momUtU Pils (1919, P A N 8 P , 219), Jocolo and Esmeralda Planta- 
tion, Guat 

V* mexteanui StrcboL and Pfeffer (1882, Bcitr Kcnnt Mcx , V, 130, pi 
XIX, 1-19, 21, 23, 26, 27), probably eastern Mexico 

Va mexteana Semper (1885, Hew Arch Phil II— III, 316, pi XXVII, 17), 
Vera Crus, Mexico, Sunroth (1913, M6m 8oc Neuchat V, 292, pi XII, 


29, 30) 

TVs 8p nov vel mexicana var Ckll (1895, Naut , VIII, 142), Honduras 

TVs sp ? Hrnkley (1907, Naut , XXI, 78), Valles, Mex 

TVs mexicana bethdt Ckll (1913, Naut XXVII, 1), Puerto Barrios, Guat 


Mexico No 63109 one almost mature animal from Tabasco, 
dart-glands long No 98332, one immature specimen from Mccos 
(Hmkley); verge with undeveloped glans and fold like that de- 
scribed by Srth. No. 13(3651 seven sexually mature animals from 
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Hacienda Cuatotolapam (H. Bumngton Baker, July-Aug, 1910), 
Plate IV, figs 7-11, living animals either olive drab or distinctly 
reddish brown 

Guatemala No 45188 three immature specimens from Jocolo 
(Hinklcy, Feb , 1917), in largest, verge well developed and dart 
glands very long No 45189 two very small specimens from 
Esmeralda Plantation, Rio Dulce (Hinkley, Jan., 1917), coloration 
typical. No 45190, four young animals (Hinkley), glans of verge 
poorly developed No 45670, three young individuals from 
Livingston (Hinkley) 

Crosse and Fischer's figures of the anatomy and external form of 
this species give a fairly accurate idea of mature individuals, al- 
though they deny the presence of a canalis junctor and describe the 
length of the dart-glands as they would appear m immature animals 
or in those past the climax of their male sexual activity Strebel’s 
material certainly suffered from a plethora of investigators, three 
eminent anatomists based their work on it, and the results, even 
after the exclusion of Pfeifer’s more obvious misconceptions, present 
an interesting commentary on individual variation Sunroth’s 
figures of both verge and posterior genitalia arc quite correct for 
young animals of this species, and it seems probable that all of the 
descriptions of V mexicana were founded on specimens in varying 
degrees of maturity The necessity for Cockerell’s Guatemalan 
subspecies seems very doubtful, although future examination of 
large series of adults may determine its validity 

In the material dissected by me, sexually mature individuals vary 
from 40 5 to 60 2 mm in length This species is certainly ovovivi- 
parous, one specimen 44 5 mm. long contains 35 perfectly formed 
young, which vary between 9 8 and 5.7 mm in length Although 
light-colored, these show distinctly the two, widely-spaced dark 
bands, that are characteristic of the species The uterus of the 
mother is distended so that it extends from above the pharynx to 
near the posterior end of the body cavity, although the other 
organs are flattened by the resultant pressure, they appear quite 
normal m arrangement The albumen gland is reduced in size 
and the intervals between the unattached embryos are packed with 
material that resembles its normal contents. The combined bulk 
of the fetal animals is about half that of the stripped parent. 
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Animal 

lone 

moreleh (C & F ) 00 (living 
mexteantu (8 A P ) 47 
mexxcana (8m pr ) 20 

133661 , largest 00 2 
figs 7-11 40 
pregnant 44 0 



Hole 

Female Opening 
Distance from 

wide 

wide 

ant end 
50=fc 

m± 

foot 

35(7) 

10(2) 

55(11) 

near 

.13(21) 

16(10) 

53(33) 

29(3 5) 

43(10 5) 

18(8 2) 

54(24 2) 

29(3 5) 

41(18 3) 

18(7 9) 

56(25) 

30(3 3) 


Pallial complex very similar to that of V sloanu schivelyae; in my 
specimens, venation of lung partially obscured by longitudinal pli- 
cations Anus not so prominently dextral as in preceding species, 
but usually visible beyond retracted foot 
The genitalia agree in most particulars with those of V' nloanvi 
Spermoyiduct (Plate IV, fig 11) rather long, sharply demarcated 
from ovisperm duct Albumen gland enormous m mature speci- 
mens, composed of disc-shaped lobes, duct empties into head of 
uterus along with short oviducal link Uterus greatly convoluted, 
thin walled , fully half is looped back and forth along sides of albu- 
men gland, so that loop in double spiral (mainly unwound in fig 11) 
is relatively shorter Spermatheca somewhat similar to that of 
sloanu, but stalk, which is much softer m texture, is usually re- 
tracted (PI IV, fig 11) or spirally coiled (O 4F) Canalis junc- 
tor free portion very short, curved back on itself and enlarged near 
junction with spermathecal stalk near base of latter As m V 
flondana (fig 12), the lumen of the canalis runs up through the 
walls of the stalk so that the actual confluence is just below the 
terminal sac Vagina with rather large, ovoid, accessory bursa 
which is evident even in immature specimens and is smaller but 
similar in structure to that of V flondana 

Dart sac (Plate IV, fig 9) gland tubules (32 to 49 counted, most 
numerous in largest animals) attaining about half length of animal, 
papilla (Plate IV, fig 8), elongate mammiliform Verge (Plate IV, 
figs 7, 10) short and stout, glans asymmetrical with opening slight- 
ly to one side of apex, two low ridges begin close together at base of 
{pans on onficial side, but rapidly diverge and finally join to form a 
transverse fold just beyond apical third of entire organ The left 
ridge (as viewed from onficial side) ib stronger and often continues 
slightly beyond the transverse portion so as to form a dextral spiral 
In immature specimens, the glans is absent or poorly developed and 
the portion of the verge distad to the transverse fold may be con- 
stricted, so as to look much like Simroth’s figure Verge retractor 
short, stout and apparently entire, origin about 6 mm m front of 
pencardium The pedal nerves diverge behmd the level of the heart 
near the middle of the animal (Of C. & F ). 


YtMateaOa (btdrsla) flnrfclm (Leldy) Plate IV, figures 19-14. 

lOndudtwn eubense Pfr (1840, Arch Nat, VI-I, 280), El Tumbadero, 
R , Cuba, also Cuban records of oeetdenialu (see F. #rau*m)T 
Vm sfcwiu Orb (1846, Sagra. V, 72), Cuba 
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V * sloann Arango (1865, Cat Mol Cuba, 130, 1878, Cont Mai Cuba, 
120), Cuba 

Va sloann Fisc her (1871 106), probably moat of Cuban rcconls 
Vs sloann Gibbons (1870, J of C . II, 132), Habanft, Cuba 
1 a sloanetf Smpr (1885, 297 pin XXIV. 2. XXVI, fi), Cuba. Jamaica 
Belocaulus sloann Hffm (1025, 202, 249, pi VI, 45h 0), Matanaaa, Cuba, 
Dmulon, Haiti (includes V kraussit) 

Vs Hortdanus Leidy (1851, Bum Terr Moll , I, 198, 251. pi IV), anatomy, 
Binney-Gould (op < it, vol II, 17, pi LXVII), extenor, Charlotte Harbor, 
went Florida 

Ve floruiana Tryon (1868, Amcr J C , III, 317. pi XVII, 2-5), W G B 
(1885, Bull (J 8 Nat Mus.no 28,447), Punta Raisa and southern Keys, 
I' la 

I a floruiana Srth (1913, 300), Tampa Bay, Fla 

ICyltndrocaulus flondanus Hffm (1925, 142,235, exclusive of synonymy and 
description 1), Nassau. “Fcuersee” (New Providence 1 ), Bahamas 
?!< schut-lyae bahamensis Dali (1005 8imth Misc Coll , XL VII, 446. pi 
L1X, 1) Johnson’s Place Nassau (New Providence I , type locality) and 
Nield’s Place (Little Abaco I ), Bahamas, Robbins k Ckll (1909, Proc 
U 8 Nat Mus XXXVI, 383, pi XXXII, 7 8) 

Florida No 57953 two specimens (J W Vehc) No 63528. 
eight sexually mature animals from Key Largo (H C Machette); 
Plate IV, figs 12-14) No 63941 one juvenile from Cape Ro- 
mano No 79830 six large but sexually immature specimens from 
Miami (Pilshry, 1899) No 85610 eight ammuls m various stages 
of immaturity from Miami (Rhoads, 1899) No 91399 one 
lightly pigmented specimen from Mound Key, Estero Bay, Leo Co 
(C B. Moore) No 93280 one animal from Sugarloaf Key (Pils , 
1907). 

Bahamas One immature, bleached specimen, the type of 
bahamemis, generously lent me by Dr Dali No 57969 one 
bleached juvenile, from Nassau Harbor, New Providence I , 
unidentifiable, but with traces of characteristic bands 

Cuba Smithsonian Institution no 36484, numerous juveniles 
from El Guamo (Palmer and Riley, Mar 24, 1900, under rocks), 
identified simply by coloration HabanaProv No 74362. twelve 
specimens not quite sexually mature, from Mananao (Rhoads, 
1899) No 137811 five individuals from La Salud, under stones 
(Pilsbry, Apr 22, 1904) M alamos Prov. No. 137809 seven 
specimens from under stones m grass at low elevation within eastern 
rim of Yumun Valley, and at escarpment on southeast side of 
Matanzas valley near Matansas (Pile., Apr 16-17), within a few 
miles of the type locality of cubenee Santa Clara Prov No 
137803 very numerous (50+) animals m various stages of maturity 
from under old ties m Tunas 5 Sancti Spintus Ferrocaml yard at 
Saneti Spintus (“Of two colors, blackish and reddish,” Pilsbry, 



1925] 


NATURAL SCIENCES OF PHILADISLPUIA 


169 


Apr 12) No 137804 five specimens from La Vigia, near Trini- 
dad (April 5, Pils ) No 137805 four adults from San Juan de 
Letrin near Trinidad (same date) No 137806 one adult from 
Trinidad (same date) No 137807 one very obese individual from 
dissected limestone ndge, locally called San Jos£, about 2 5 km 
northeast of Sancti Spintus (Pils , Apr 11) No 137808. two 
animals from Lagumlla near Cienfuegos, under large stones in pairs 
(Pils , Mar. 31) No 137812 nine variously mature specimens 
from same locality at same date No 137813 two animals from 
15 km out of Sancti Spintus (Pils , Apr 11) No. 137814 six ex- 
amples from Zaza del Medio (Pils , Apr 15) Camagury Prop 
No. 137810 seven animals in vanous stages of maturity from 
Majagua (“under a large stone/' Pils , Apr 13) Isle of Pines 
No 117082 three young animals from Nueva Gerona (Soelner, 
July 18, 1907), identification doubtful 
Jamaica No 137833 one somewliat immature but perfectly 
identifiable animal in a lot of V aloami (J B Henderson, 1894), 
rather lightly pigmented but with typical color pattern 

The descnption of Onrhidiutn cnbense, without figure or anatomy, 
is completely unrecognizable, its confusion with V occidentals 
suggests V krau8Bii (see below) However, it must be admitted 
that the present species is the only one recorded with certainty 
from Cuba, so that the type locality of Pfeiffer's name may force 
its ultimate use instead of V jUmdana 

temper's figure of the penis and its accessories, tentatively iden- 
tified as Va 8loanei, gives an excellent idea of the retracted verge, 
but he apparently did not examine the female genitalia Hoffmann 
follows his identification and must have dissected out the sperma- 
theca, but completely overlooks the enormous vaginal pouch 
Although Leidy apparently did not save the type specimens, his 
remarkably aocurate and detailed definition, from a slightly im- 
mature animal, makes this the first thoroughly recognizable species 
in the genus, while Binney’s figure represents the quite constant 
coloration and form of Floridan specimens I cannot imagine any 
possible basis for Hoffmann’s C flondanus, he places both schivelyae 
and moreleti in its synonymy, his description of its canalis junctor 
and spermatheca (p, 235) agrees with none of the species of Ver mi- 
cella! his truly artistic diagram of its verge (pi V— 45d, 3, locality?) 
defies identification, aud he classifies its approximately correct de- 
finition (. Belocaulua aloanei) in a different “subfamily”! 
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Dr Dali very generously allowed me to dissect the type specimen 
of his bahamentts This animal is very immature, the female 
organs form a nodule (about twice the diameter of the hmdgut) at 
the base of the ovisperm duct, and the connections of the sper- 
matheca, vas deferens and uterus are inside of the slit in the body 
wall However, the connection of the canalis junctor, the presence 
of a vaginal accessory bursa, the verge-retractor and its origin, and 
the divergence of the pedal nerves, all agree with V flondana, al- 
though the position of the female opening is similar to that in 
V moreleti The exact anatomical definition of V flondana bar 
hamensis, either as a subspecies or a species, must await the ex- 
amination of adult material 

Although the coloration of Flondan specimens appears rather 
constant, that of Cuban examples is extremely variable Besides 
the two types of general coloration, noted by Dr Pilsbry from living 
animals, the specimens in alcohol show three general trends m color 
pattern The typical form, with two quite distinct black bands 
(Bee Binney’s or Semper’s figures) is present in almost all localities, 
the single specimen from Jamaica is also of this type Another 
form, which is almost as prevalent and approximates Pfeiffer’s 
desen pton of ctibenae, is generally darker, often obscures or com- 
pletely lacks the black bands, and may even develop considerable 
pigment on the hyponotum, so as to approach V krauasu? m 
color pattern, some of the specimens from Matansas are of this 
type and it appears to be the only one at Majagua (Cf Fischer, 
1871 , pi XI, 2-4). A third form, whioh is conspicuous in lots from 
San Juan de Letrdn aud La Vigia, practically restricts the black 
bands to the anterior | of the dorsum, where they are solid and 
inky black All of thl specimens which retain pigmentation show 
some trace of a hght dorsomedian band 

V flondana is oviparous, Gibbons (l.c ) has described the nidus 
of what is very probably tins species. In one of the Cuban speci- 
mens examined, the uterus is greatly enlarged, although much less 
so than m the pregnant animal of V, moreleti and without great 
disturbance of the doubly-looped spiral Inside is a string of very 
large eggs, each with an envelope of gelatinous substance and a 
thin and transparent, but quite tough, membranous capsule. If 
the capsule is removed, the gelatinous albumen swells to twice its 
original sisc I am unable to detect any signs of embryonic de- 
velopment in my material. 
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Animal 

Sole 

Female Opening 


Jong 

wide 

wide 

Distance from 
ant end foot 

Biftney (1861) 

No 63628, figs 12-14 

60 

32(18) 

11(6) 

50+ 


61 6 

39(20 2) 

12(6) 

56(29) 

23(4 4) 

No 79830, largest 

47 2 

36(17 2) 

13(6) 

66(25 8) 

23(4 4) 

66 

41(23) 

11(6 4) 

54(30 2) 

22(4 5) 

bahamerm* (Dal)) 

54 

47(26 5) 

17(9) 

57(31) 

37(2 7) 

tdoane % (Smpr ) 
tloanex (HiTm ) 

63 

42(26 6) 

16(10) 

52(33) 

29(3 4) 

36 

42(15) 

17(6) 

60 

2 mm 

57? 

54(31) 

12(7) 

63(30) 

31(3 2) 

137803, largest 

66 2 

38(24 8) 

8(5 5) 

46(29 2) 

20(5) 

137804, largest 

52 6 

44(23) 

16(7 8) 

53(28) 

17(6) 

137807, largest 

55 2 

52(28 5) 

15(8 5) 

53(29 5) 

18(5 5) 

137809, largest 

48 5 

39(18 8) 

14(6 0) 

52(26 4) 

27(3 7) 


The gemtaba (Cf I^eidy) are similar m most particulars to those 
of V moreleti, only salient differences will be noted 

Vagina with much larger accessory bursa Leidy gives the form 
and structure m the distended condition, such as is commonly found 
in Bhghtly immature animals, in completely mature individuals, it 
forms a long tongue-shaped mass which is so flattened against the 
floor of the haemocoele as to be quite easily overlooked Dart 
gland' tubules (22 counted, Leidy gives 25) much longer and very 
voluminous, wrapped all around pharynx in normal position, at- 
taining a length about } that of animal Dart papilla (Plate IV 
fig 14) larger and more evenly cylindrical Verge (Plate IV, 
fig 13) larger and more elongate, glans relatively smaller and usu- 
ally tilted sharply back so that orifice is secondarily almost at end 
of long axis of entire organ, two much heavier and higher ridges 
run almost parallel to each other for some distance back on ortficial 
side, but gradually diverge and tend to wind around in a dextral 
spiral These ndges are very prominent, often winglike, near and 
proximad to the middle of the verge, where they are as hard as a 
radular cartilage, but do not connect to form a definite transverse 
loop. Hie retracted verge tends to bend sharply at the heaviest 
part of the ridges, this angle as well as the chalky-white glans are 
prominently shown in Leiay’s figure which was apparently drawn 
from a more extended example Verge retractor origin about 2 
mm in front of and distinctly mesiad to anterior comer of peri- 
cardium, sometimes double with right branch arising some distance 
antenad to center of heart (Cf Semper) The pedal nerves diverge 
at about the level of the pericardium, i e , about ] the length of 
animal from anterior end. 


TareaksBa (leldynla) knassU (Mruauc)? Plate VI, figure* 28-20 

IVt. krauant Mr (1823. Hist. II. 96*. pi VIII. D. 7. 8). AntiIl«, not (7) 
F4r (1827, Bull 8w Nat Geol , X, 299) or (Va ) Deshayea (1861, Hut , 
III, pi VIII, E-4), St Pierre, Martinique 
Va kraumtt Smpr (1886, 314, pis XXV, 7, XXVII, 12), Jamaica 
rOnckuhvm eutaue Pfr (184a Arch Nat , VI-I. 260). El Tumbadero, 
Canunar R., Cuba 
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IV* occidental!* Arango (1805, 130, 1878. 126), Cuba, Johnson and Fox 
(1891, 34, in parti). Port Antonio, Jamaica 
tVe occtdentahe Hendenton (1894, 21), Port Antonio 
? Va portoncenax* Smpr (1885, 302, pis XXIV, 0, XXVI. 20), Porto Rico 
Ve jamctxcenaxa Ckll (1892 55, 1893, 219), Kingston, Jamaica 
Ve dxsaxmthe Ckll (1892, 134), Monoague, Jamaica 
Belocnulu* tloanex Hffm (1925, 249, in part), Dondon, Haiti? 

Jamaica No 62126 five young specimens from Bog Walk 
(Fox, 1891) , Plate VI, figs 23, 24 No 62130, one young specimen 
from same locality (Fox, 1891) No 62133 two young animals 
from Port Antonio (Fox, 1891) No 71910 one very juvenile 
animal from Moncague (Ckll ) No. 137816 one larger and nu- 
merous small animals from 1 mile south of Grantstown (near Port 
Maria) under dead leaves and rubbish by roadside (Henderson?), 
very immature and but doubtfully recognizable Largest very 
dark above with very slight median stripe, hyponotum more weakly 
mfuscate than usual Smaller ones darker below, dorsa show two 
marginal dark zones, bounded mcsiad by longitudinal black stripes, 
and one median reddish-brown zone, about 1 width of animal and 
bisected by median light stripe 

Haiti No 85633 one immature animal (Simpson), dorsum 
light brown with still lighter median stripe, and fine but coarsely- 
meshed, irregular, black reticulation Plate VI, figs 25, 26 

F6russac’s original figure of \ . krausm, which was apparently 
based on a juvenile bleached animal, without exact locality, is ad- 
mittedly not identifiable in the strict sense of the word, but the 
same is true of most of the older species However, the transversely 
oval anus certainly indicates a member of Veromcella, while the 
dark hyponotum gives the appearance of the present species. 
Semper, with his usual acumen, clearly recognised this affinity, but 
every other author has been misled by F6russac’s and Deshayes' 
confusion of the original kraumt with specimens later obtained by 
Kang These Martinique animals are possibly Vs. ocadentalie, 
while some of the records of the latter from the Greater Antilles 
are probably Ve krawntl 

As already indicated, Pfeiffer’s cubense is quite unrecognisable, 
but itB confusion with occidentals may denote this species, although 
the dimensions (51-63 mm long) indicate much larger animals. 
As both portoncenne and jamatcenne (founded on Va kraumi? 
Smpr ) were described from juvenile specimens, their identity or 
specific separation must be determined by future investigation. 
In the meantime, it Beems best to use V. krattsm for both of them; 
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if they are separate aperies (and Kemper’s decision should not be 
lightly set aside 1 ), Flrussac’s name could be discarded entirely 
V . dtssimilis Ckll appears to be the description of the adult animal, 
although he certainly confused V flondana , which also occurs in 
Jamaica, with it 

The present species muHt average considerably smaller than 
either V moreleti or V flondana, as at least one of my specimens 
(62126) is approaching sexual maturity 



Annual 

Sole 

Female Opening 





Distance from 


Jong 

wide 

Hide 

ant end 

foot 

fcrautttu (F5r ), fig 7 

23 

38(8 8) 

15(3 4) 

52(12) 

20(5) 

krau&nt (Hmpr ) 

22 

36(8) 

14(3) 

55(12) 


poriorxeensu (Smiir ) 

25 

16(9) 

10(4) 

68(16 5) 


diMstmtlxs CkU , alive 

38 

39(15) 

14(5 5) 

59(22 5) 

1 mm 

preserved 

30 

40(12) 

13(4) 

53(16) 

1 3-1 5 mm 

No 62126, largest, figs 

*1 

48(14 8) 

13(4) 

54(16 8) 

21(4 7) 

23, 24 






No 137815, largest 

37 

51(19) 

13(4 8) 

66(24 6) 

25(4) 

No 85633, figs 25,26 

28 8 

40(11 6) 

14(4) 

56(16 2) 

22(4 5) 


The genitalia of my only Jamaican specimen that approaches 
sexual maturity (no 62126) are very similar to those of V flondana; 
only salient differences will be noted Spermatheca (Plate VI, 
fig 23) stalk comparatively short, sac long-ovoid, rather weakly 
demarcated Vaginal accessory bursa enormously distended so 
that stretched vas deferens is deeply impressed into its dorsal sur- 
face Dart sac papilla (Plate VI, fig 24) relatively very large in 
proportion to verge, tubules of dart gland numerous (32 counted) 
and actually longer than the animal (despite immaturity 1), lower 
retractor very broad, arising some distance mesiad to origin of 
verge retractor Verge (fig 24) flattened on side towards dart 
papilla (due to pressure?) , glans somewhat similar to that in V 
moreleti but more elongate, seminal orifice apical, with two fine 
Bpiral ridges which are confluent on right side and run completely 
around verge some distance below glans , retractor short and stout, 
with origin 3 5 mm in front of pericardium and connected to that 
of lower dart retractor by a strip of fillers close to body wall (1 e 
approaching bifid condition) 

The Haitian specimen (no 85633) differs m genitalia as well as 
color pattern Although the female organs are much more rudi- 
mentary, the verge (Plate VI, fig 25) is relatively longer, its spiral 
ndges are farther from the distinctly elongate glans and quite 
widely separated from each other However, as this verge is con- 
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siderably more extended than that in the Jamaican specimen, I am 
rather doubtful as to the systematic value of these differences The 
dart papilla (Plate VI, fig 26) is large, but appears smaller m com- 
parison with the verge 

Viginohii (IsUpM) owddmMlU (Gulldlng) Plate V. figures 18-20 

Onchxdium occuienlate Gldg (1825, Trans Linn Soc , XIV, 323, pi IX. 9- 
12) 8t Vincent 

Va occidental™ Fischer (1871, 164), Haiti (?), Porto Rico, Guadeloupe, 
Caracas, Venezuela, C & F (1878, 673, pi XXVHI, 21-28). Guadeloupe, 
Angae (1883, P Z 8 , 697), Dominica, Smpr (1886. 313 pis XXV, 1, 
XXVII, 13, 14), St Thomas 

Ve occidental** Binney and Bland (1874, Ann Lyc Nat Hist N Y , X, 
339), Guadeloupe, Henderson (1894, 21), Port Antonio, Jamaica (T), 
Thiele (1910, Zool Jahrb Suppl XI, 126), Barbados (Bathaeba) 

TV'* occtdtmiaht Johnson and Fox (1891, 34, in part?). Port Antonio, Ja- 
maica 

Cyltndrocaulv* occidental** Hffm (1925, 144, 234, exc syn , pi V, 46d, 2), 
Areobo. Porto Rico 

Va krauent "F6r ” Desh (1861, pi VIH. E, 4). probably (a F4r , 1827. 
299) from 8t Pierre, Martinique (Rang) not (?) V a krawmi F6r (1823. 
98*, pi VIII, D, 7, 8) from Antilles (Krause) 

Fa pvnctatuunma Smpr (1886, 299, pis XXIV, 4, XXVI. 18, 21), Porto Rico, 
St Thomas (type locality) and Trinidad, form with domomedian stripe. 
Pile (1893, Trans Conn Acad , VIII, 367), Dominica 

Ve sp nov vel punctaiuunma subep , Ckll (1895, 143), Volcdn de Chiriqui, 
Panamd 

Fs sp Ckll (1897, Jour Mai , VI, 5), Dominica 

7Vt stolh Martens (1898, Biol Cent Amer, 361, pi XIX 13, 14). Rctal- 
hulou, Guatemala (Pacific slope!) 

Dominica No 67964 one fully mature animal (G E and A H 
Vemll, 1892), coloration as in punctahsmma. No 71911: three 
very small and juvenile specimens from Ckll (Barber), punctatis- 
mma coloration, Lahpes spermatheca, verge not unlike that de- 
scribed for ohvaceus (see below) 

PanamX No 117321 one practically mature specimen from 
Punta de P(?)fia (R E B McKinney, Oct , 1909), punclatimma 
coloration, Plate V, figs 18-20 

Costa Rica No 67963. one small specimen (Gabb), has been 
dried but shows spots on hyponotum, identification very doubtful 
No. 105268, one immature animal from near Quebrada Pante6n de 
Liberia (Calvert, Jan , 1910) ; apical end of verge similar to 8etn- 
pcr’s fig of punctahsmma, Lahpes spermatheca; scattered black 
hyponotal spots and light dorsomedian stripe. No 106274 two 
immature specimens from Bonnefil Farm, Rio Surubre (Calvert, 
Oct , 1909), punctahsnma coloration No 106280 one immature 
animal from Turrucares (Calvert, Aug., 1909); same coloration 
No 106290 one immature animal from Turrialba, at 2600 ft 
(Calvert, Oct , 1909), identification mainly based on coloration. 
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Jamaica? No 62136 one very immature animal from Bog 
Walk (Fox, 1891), punctahamma coloration Latipes spermathpca, 
verge very immature (see Vs nemotts) 

The question of Vs krauts u F6r has already been discussed, the 
original name is prior to occtdetUalts Guilding’s specimens ap- 
parently lack the light dorsomedian stripe that characterizes most 
specimens of this species ( punctatissima ), but his figure certainly 
shows the hyponotal spots Crosse and Fischer’s anatomical data 
seem to represent ocadentahs, although they mused the connection 
between the spermathecal sac and its stalk and appear to have 
anthropomorphized the verge Seraper’s figure for ocndentalis 
appears to be a lateral view of a somewhat distorted verge, while 
his fig. 21 of punctatissima u an excellent representation of a frontal 
view of a somewhat immature organ Hoffmann’s figure u rather 
highly idealized, but I suspect that he also had an immature speci- 
men before him (locality?) Martens gives no anatomical data for 
his V stolli, but his figure agrees closely in pattern and form with 
juvenile examples of occidental is from Costa Rica, although the 
ground color is described as reddish brown (living animal!) Cock- 
erell apparently had both the bandless and banded races in his 
Panaman material, but all of my specimens represent the latter 
form According to Guilding, this species is oviparous As will 
be discussed on a later page, I am inclined to suspect that both Ve 
ohvaceus Stearns and Va nesiotis Srth will prove to be additional 
synonyms or sulwpecies 

Animal Hole Female Opening 

Distance from 

long wide wide ant end foot 


Guilding’s fig 10 69 3 

pundatunma (Smpr ) 38 

occtdmlofa (Smpr ) 63 

occidentals (Hffm ) 66 

doll > (Martens) 26 

Cockerell (1896) 41 6 

No 117321, figs. 18-20 40 6 

No 67964 27 4 


24(14 6) 9(5 6) 

33(12 5) 12(4 6) 60(19) [20(A)] 

26(14) 9(4 6) 57(30) 20(5) 

30(19 5) 11(7) 62(34) 26(3 8) 

2o|l2) 9(4) 61(21) 2 6 mm. 

30(12 3) 8(3 4) 64(21 7) 26(4) 

46(12 8) 20(6 4) 66(15) 20(6) 


The genitalia of the Panaman specimen figured (no 117321) are 
practically mature Ovuperm duct , posterior end more irregularly 
and complexly convoluted than m specimen of ohvaceus figured 
(Plate V, fig. 15) Prostate quite small in relation to well-de- 
veloped albumen gland and massive double spiral of uterus 
Spermoviduct convoluted, considerably thicker than ovisperm 
duct and abruptly enlarged into a spherical bulb just pefore origin 
of oviducal link Vas deferens almost as stout as spermoviduct 
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and practically twice diameter of link, receives prostatic duct and 
passes to near spermathecal stalk where it gives off long and much 
convoluted canalis junctor (Plate V, fig 18) Spermatheca sac 
thin walled, roughly ovoid, with its apical end somewhat tapered, 
short, thick-walled stalk relatively Bmall In adult specimens, 
when the Bpermatliecal sac is greatly distended, it completely 
hides the small stalk so that, at first glance, it appears sessile, 
this probably explains the difference between Colosrs (1922, An 
Mus Nac Hist Nat Buenos Aires, XXXI, 502, text-fig 29) rep- 
resentation of the spermatheca of Vs plerocauh* (type of Latipes ) 
and that of its original author (Srth , 1913, pi XIII-85) 

The convoluted second free portion of the vas deferens passes 
mcsiad and then dorsad to the dart sac (Plate V, fig 19) and finally 
enters at the base of the verge, it is accompanied by a nerve which 
goes to verge retractor Dart sac papilla elongate-conic, fully as 
stout as base of verge, gland tubules (14 long and 2 short ventral 
ones counted) long, basal I enclosed in strong sheath, retractor 
long and very slender, arises mesiad to verge retractor but twists 
outside and above latter to insert at right posterior corner of dart- 
sheath Verge very long and slender, with noticeably swollen 
base, apex (Plate V, fig 20) develops recurved glans which hides 
seminal orifice The distal end of this glans is emarginate, as m 
Va btelenberatt (Plate V, figs 21, 22), between paired papillae at the 
corners, while its proximal end is slightly thickened, although not 
so noticeably so as m the Venezuelan form The main portion of 
the verge is longitudinally striate, although not so noticeably so as 
that of Va. bvelenbergn Verge retractor long and slender, arises 
just in front of pericardium and inserts on apex of penis, its last 
millimeter sheaths a bit of vas deferens The pedal nerves separate 
just behind the level of the female opening, 1 e , at about end of 
anterior § of animal 

Despite its small size (also greatly retracted), the largest Do- 
minican animal (no 57954) is sexually mature The genitalia are 
very much like those of the Panaman individual; but the cap 
(glans) has four minute denticulations between the two corner 
angles at its distal end, the papillae on its back are shorter, the 
ndge at its base ib heavier, and the papillae of the verge body are 
developed on two longitudinal ndges which extend a short distance 
proximad from little subcircular processes like those figured for 
Vs bielenbergii (fig 21). The largest example of the other Do- 
minican lot (no 71911) has very immature female organs, but 
the verge is quite well developed The weak cap is not reflected 
and its apex is entire, very much like my figure 16 for Vs 
oltvaceua 

The Jamaican specimen (no 62136) also agrees perfectly with 
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very immature individuals of Vs occtdentalts in my Costa Rican 
lots. The verge is undeveloped and somewhat retracted and so is 
of no -assistance in determining the specific identity of the in- 
dividual (see Vs. nesiohs) 

ncteolns (UHpti) oUtmms (Stearns) Plate V. fltturee 15-17 

Vs olivao mu Steams (1871, Conch Mem VIII, 1), Occidental Department, 
Nicaragua, (McNeil) and Lobilos, noar Han Francisco, Cal (1806), 
W GB (1886. 181) 

Va dwacea fcrth (1913, 296, pi XII, 31-35), Foloon (Polv6n7), Occ Dept , 
Nic 

ICyhttdroeaulu* ohoaeetu Hffm (1925, 232, cm- syn.pl V, 45d, 1), P&cuanto, 
Costa Rica, Panamd 

Nicaragua No 57958 two specimens approaching maturity, 
from Polv6n (spelled Folvon on label), Nicaragua (McNeil); as 
these were onee the property of W G Binney, who Htated (1 c.) 
that he had examined the j aw of a specimen from the original lot, 
they are in all probability cotypes of this species McNeil (1869, 
1st Ann Kept Peabody Acad Set, 84) actually visited this 
Hacienda Polv6n, inland from Corinto (Lat 12° 29' N , Long 87° 
W ) in August, 1868, so the type locality seems fairly well estab- 
lished. No 57956 one colorless, immature animal from Machuca 
(J. T. Bransford), verge approaching that of ohmeeut but im- 
mature, Lattpea spermatheca 

The artificial and temporary ( ? ) introduction of this species into 
California will perhaps never be verified, but it seems probable 
enough when one remembers that, in 1866 (three years before the 
opening of the Union Pacific railroad), a large part of the traffic to 
the Pacific Coast went by the way of Nicaragua. The Veromcel- 
hdae appear to thrive especially well under conditions of cultiva- 
tion, in Mexico, I found Ve moreleti much more abundant in sugar- 
cane fields than in the native forest Also, it is certainly earned by 
commerce, besides the case of Ve aloanu from New England, a 
Veromcelhd was recently found living in the greenhouses of the 
Botanical Department of the University of Pennsylvania 

The two cotypes of this species are badly bleached, but a very 
slightly lighter middorsal line is still visible on one of them, the 
hyponotum appears quite unicolor. The anatomical notes ate 
founded on the larger specimen, the other is even less mature 
sexually. 
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Animal 

Sole 

Pomale Opening 





Dutance from 


long 

wide 

wide 

ant end 

foot 

oJuwvu* (Htcams) 

44 2 

30(13) 

10(4 3) 



oiuHicm (Hunroth) 

42 

31 13) 

9(3 8) 

56(23) 

20(6) 

No 67058, cotypee 

39 6 

30(11 0) 

104) 

55(21 6) 

28(4 8 

34 7 

28(9 8) 

10(3 3) 

55(19 2) 

21(4 t 


Genitalia (Plate V, figs 15-17) quite similar to those of occ t- 
denlalts (animal less mature) , only salient differences will be noted 
OviHpcrm duct simply and regularly convoluted Vas deferens 
second free portion passes ventrad to dart sac. Dart sac papilla 
stouter and more conical, 15 long and 2 short gland tubules with 
at least one case of bifurcation Verge almost acrocaul, flattened 
glans entire and not reflected, but with granulate ndge at base, 
orifice subtermmal, at ^nd of groove between slight longitudinal 
swellings 

These genitalia are certainly very close to those of Vs occtdentahs; 
the characters of thn verge seemed quite distinctive until after I 
had found practically the same conditions m a much more immature 
individual from Dominica (no 71911) As the coloration was 
probably described from a bleached specimen, its accuracy is very 
doubtful, slugs with typical punctahmma color pattern certainly 
occur both to the north (Guatemala) and the south (Costa Rica) of 
Nicaragua Examination of numerous adult individuals in good 
condition may show valid characters for Vs ohvaceus, but I feel 
quite certain that those in my key are not sufficient for its separ- 
ation Simroth’s figure of the verge shows a slight indication of 
the ridge at the base of the glans, but Hoffmann’s appears more 
highly idealised, their descriptions were certainly founded on even 
less mature examples 

Tagbratas (UUIpe*) bmMs Slmroth 

Va nenoh* 8rth (1913, 297. pi XU, 36-42), Kingston, Jamaica 
TV* occuUmtahg J and F (1891, 34, in part ?), Port Antonio, Jamaica 
IVe oeeuUntalu Hand (1894, 21), Port Antonio 
Cyhndrocaulus ohvaceut jamaxceiuu Hffm (1926, 152. 238, m part) 

Jamaica No 62136 one very immature animal from Bog Walk 
(Fox, 1891), described under Vs oecidentahs 

As this form was described from a single specimen with a broken 
and distorted verge, its systematic status will largely depend on 
future material , as indicated above, its absence from most Jamaican 
lots arouses the suspicion that it was accidentally introduced. 
Hoffmann confuseR this species with both Ve. krausstt and Ve 
sloami, so his record of a second specimen appears rather dubious. 
My very immature animal certainly has quite typical punctahmma 
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coloration; Simroth’s individual may have been bleached The 
anterior position of the female sex opening could easily be caused by 
differences m retraction (Of table for Ve. flondana ) 


nsstotts Srth 
tamaicmsis (Hffm ) 
tuctae (CklJ ) 


Animal Hole Female Opening 

Distance from 


long 

wid^ 

wide 

ant end 

foot 

3 fi 

44(15 5) 

11(4) 

43(15) 

20(6) 

42’ 

43(18) 

9(4) 

64(22 5) 

25(4) 

67 

35(23 I) 

16(11) 

57(38) 

It? mm 


▼Mtentaa GUtiptcT) Inciae (Cockerell) 

Ve luctae Ckll (1893, Conch II, 220), Fond Bt J&ques, St Lucia 
Cyltndrooaulus lucuw Hffm (1025, 145) 


To all intents and purposes, this is a nude name with an accurate 
type locality! 


Tqghmhii (AactuUpM) dvbfau Semper Plate VI, figure 27 
Va dubia 8m pr (1885, 206, pi XXVI 12), 8t Thomas 
Saraewul a dubta Hffm (1025. 192) 

Antigua No 117300 one sexually mat ure animal (fig 27) and 
two smaller once (A P Brown)* 

Vs dubiu8 ib prior to Va behmi 8mpr (1885, 310) from Rio de 
Janeiro, Va kjellerupn Bmpr (1885, 314) from Bahia and Va 
mdrehn Smpr (1885, 319) from “Guadeloup ” All of these forms 
are included by Hoffmann in the synonymy of his “ Sarastnula 
plebeja f ” a species with New Caledonia (East Indies) as its type 
locality Va mdrehn is described m Scmper's paper as one of his 
Old World species, as places with variants of the name 11 Guadalupe ” 
occur wherever the early Spanish explorers traveled, there is no 
reason to behove that mdrehn came from an American locality 

Animal Sole Female Opening 

Distance from 

long wide wide ant end foot 

dubta (Smpr ) 40 50(20) 14(5 5) 59(23 5) £2(2) 

No imoft. largest 30 52(15 5) 18(5 4) 62(18 5) 47(2 1) 

Despite its small sise, the spoeimen dissected is completely 
mature sexually, in fact, it must have been killed in the act of op- 
position as the swollen uterus contained a comparatively small 
number of eggs (very similar to those of Ve flondana , although 
naturally on a smaller scale) and one of these was at the very base 

of the uterus, close against the body wall 
Spermoviduct (Plate VI, fig 27) elongate and without distinct 
swelling, although the walls are thinner near the ongii) of the ovw 
ducalTink and probably are capable of considerable distension 
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Albumen gland shrunken Uterus enormously enlarged by con- 
tained eggs (mainly omitted in figure) Prostate peculiarly long 
and slender Vas deferens' portion between entrance of prostatic 
duet and origin of canalis junctor very long (stretohed ?); canalis 
very short, enters near base of spermathecal sac Spermatheca. 
stalk rather short and slightly swollen; sac comparatively small, 
with long axis only slightly oblique to that of stalk, so that entrance 
of canalis junctor, although at tapered end, ib only a short diBtanco 
from its base (upper end of stalk) Penis and accessories very 
similar to those in Semper’s figure; with 8 short dart-gland tubules, 
two of which are mere nodules I suspect that Semper stripped 
back the sheath of the dart papilla beyond the actual base of the 
latter, as, in my specimen, the papilla is rather elongate conical, 
with a sharp apical teat, wnich would correspond to the apical half 
of that in his figure Tne lateral ridges of the flattened verge meet 
at the slightly recurved apex to form a slight papilla which projects 
over the seminal orifice; the entire organ is about equal in size to 
the dart papilla The dart retractor joins that of the verge just 
as shown by Semper. The pedal nerves are in contact to very near 
the posterior end of the haemocoele 

These data certainly place this* species in the group Anguabpea 
as defined m my key. I doubt very much if this typically South 
American *group of species is very closely allied to the type of 
Imenma Ckll , a Madagascar slug with a rather peculiar arrange- 
ment of spermathecae and canalis junctor (Of. Simroth, 1913, 
Voeltzkow, Reis Ostafr III, 166, pi XVII, 118). Neither Hoff- 
mann's description of the spermatheca (1925, 74) nor his drawing 
of the verge (pi VT, 46i, 2, locality?) of his “ Sarannula plebeja ” 
agree with the conditions in Vs dubtus, although both forms do 
have a small number of very short dart-gland tubules and appar- 
ently are similar m coloration (see key). 

▼agfamltu (AsguaNpM) b«wf«ri Simroth Plate VI. figures US-30 
Va bQrgeri Srth (1913, 328, pi XIV. 124-126), 8t Domingo 
CgUndroeaului bUrgm Hffnu (1926, 147, pi V, 46d, 2y) 

Santo Domingo. No. 57955 three large and four small animals 
(W. M Gabb), figs 28-30. Simroth described this species from 
very immature specimens; Hoffmann gives a much better figure of 
the verge from the type specimen but apparently ignores Simroth’s 
description of the spermatheca. Comparison of these figures and 
descriptions with the immature specimens m my lot leave little 
doubt that this is Simroth’s species; peculiarly enough, one of the 
small animals (dimensions given) distinctly approaches sexual 
maturity. All of my material is badly bleached, but some examples 
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show a trace of a dorsomedian light stripe and the larger ones have 
large irregularly scattered black blotches, mainly on the dorsum 
but occasionally with one or two on the hyponotum The hypo- 
notum and the sole are always distinctly darkened, and the color- 
ation of the largest of the immature examples distinctly approaches 
that of Ve kraussn Probably, Simroth measured the position of 
the female opening from the sole instead of from the pedal groove, 
but it is very close to even the latter 

Animal Hole Female Opening 

Distance from 

long wide wide ant end foot 

birgeri Srth 22 34(7) 9(2) 56(12) 10(10) 

No 67955 immature 25 2 48(12 1) 12(3) 54(13 5) 20(6) 

mature 69 6 36(21 4) 16(9) 58(34 3) 18(6 6) 

figs 29, 30 60 38(23) 15(9 2) 55(33) 15(6 5) 

fig 28 66 31(20 5) 12(8) 66(37 2) 17(6) 

Spermoviduct, prostate, and vas deferens similar to those of Vs 
ohvaceu * (Plate V, fig 15), bilt terminal enlargement of first less 
sharply demarcated Female genitalia mature but no eggs were 
observed, Spermathcca (Plate VI, fig. 28) quite similar to that 
of Vs dttbtus but with tapered end of sac under and to right of con- 
siderably longer stalk, canalis junctor rather long and* convoluted, 
passes around to right side of stalk so as to enter posterior portion 
of sao near its base Dart papilla (Plate VI, fig 29) much smaller 
than verge, elongate conical with slightly swollen apex and very 
slight ormcial teat, tubules of gland rather stout, quite numerous 
(26 counted with at least three cases of bifurcation), about 1 as 
long as entire animal and peculiarly dark colored, retractors two 
in number with origins and insertions much as in Veronicella s a 
Verge (Plate VI, figs 29, 30) . roughly lanceolate, with swollen base 
somewhat triangular ip cross section and with apical portion acum- 
inate, two heavy subspiral ridges begin at base and are connected 
about f of the way towards the apex by an irregularly transverse 
fold, beyond which they die out, left side, between spiral ridges, 
distinctly concave proximad of transverse fold, but flattened so as 
to form a triangular shield distad to the latter, apex turned away 
from shield and terminated by a small fleshy cap of glans, which 
develops three very low and weak papillae on its free end, seminal 
orifice partially hidden under cap, subtorminal and on right side 
Verge-retractor very short and stout; broad and slightly bifid 
origin about 1 mm . in front of pericardium, fibera converge towards 
insertion on penial apex. .... 

The pedal nerves diverge gradually at about the level of the origin 
of the verge-retractor, 1 e , at about the end of the apical 1 of the 
animal. 

The spiral ridges on the verge and the rather unique path of the 
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canalis junctor (mmilar m all three adults) give Vs bCrgen a certain 
general resemblance to section Lmdyula, but the form of the Bper- 
mathecA and that of the verge (without chalky-white glans) place 
it definitely in section A ngusttpes s b (see key) Specifically, this 
slug must lie quite closely related to Vs pulcher Colosi, from Ecua- 
dor, that author's careful illustration (1922, text-fig 21) of the 
verge shows distinctly the presence of somewhat similar ndges, but 
its apical portion is much shorter and stouter, its flattened shield is 
distinctly transverse and its seminal orifice practically terminal 
(l e , visible from right side and without definite glanB) His fig 22 
of the posterior genitalia is rather indefinite, but Vs pulcher appears 
to have a shorter canahs junctor and spermathccal stalk than Vs 
bUrgen Hoffmann’s (1925, figs 45h-5) diagrams, if they were ac- 
tually drawn from the verge of Colosi’s species (locality?), must be 
highly idealised 

Vaifanlw (Ftyhoetalk) gagrl Fischer, (vel dtnpumt Semper?) 

Va gayt Fwchcr (1871. 172), Valdivia, Chile, Smpr fl88fi.294.pl XXVI, 4). 

Va dectptrm Smpr (1885, 296, pi XXV, 3), Chile, Mexico 

Phylloeaultu gay t MTm (1925 170, 24fi, pi VI, 4fig, 3), Masathlan (Manat- 
lac?), Mexico 

The following key outlines Semper’s principal reasons for his 
proposal of dectpiens as a tentatively separate species 
A' Sole with 80 wrinkles to the centimeter, dart glands 24 mm in 
length, origin of verge retractor at anterior angle of pericar- 
dium V« gayt 

A" Sole with 60 wrinkles to the cm , dart glands 10 mm long, vergo 
retractor arises 2 mm. raesiad from lower angle of pericardium 

V«. dectpiens 

Semper’s Mexican specimen was small, so his identification may 
be doubtful The introduction of a Chilean species at Masatlan, 
one of the principal Pacific ports of the early 8pamsh colonies, 
would seem highly probable. As Semper remarks, large senes may 
show intergradation between gayt and dectpiens. Nothing is known 
of the method of reproduction in Mexican specimens, but a related 
species, Vs solea (Rush, 1893, Naut , VII, 3) from Maldonado, 
Uruguay, is oviparous 

Animal Sole Female Opening 

Distance from 

long wide wide ant end sole 

gayt Smpr 38 34(13) 16(6) 60 17(6) 

44 82(14) 14(6) 60 17(6) 

myi (Hffra ) 60 39(26) 9(6) 82(20) 18(6 6) 

dectptetu Smpr 42 36(16 6) 15(8 6) 40(17) [20(6)1 

strebetti Smpr 51 30(16 6) 12(6) 60 1 6 mm. 
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(MyfHocMlta) strtbeUI Semper 
V* mexicnnu* Hmpr (1886, 293), Mnxuo 
Va drtbcht Hmpr (1886, pi XXVI, 7) 

V tttroebdi Colon (1923, 490) 

PkyUoeauluH drelmh Hffm (1925, 170) 

Hoffmann considers that this is also a synonym of V gayt, 
without additional proof, I hesitate to reverse the decision of such 
an accurate observer as Semper 


Addendum 

After this paper was finished, five specimens from Guadeloupe, 
collected July 2, 1014, by a University of Michigan Expedition, 
have added another species for the Lesser Antilles These in- 
dividuals are quite close to Vaginulus (, Angustipes ) langadorfi (sensu 
latissimo of Hoffmann, 1025, 245), but differ in the position of the 
femalo opemng, which is consistently closer to the pedal groove than 
to the permotum Their identification and description will be at- 
tempted in another paper 


Explanation or Plates HI-VI 

Unless otherwise stated all figures are dorsal viows made with tud of camera 
lucida Scales represent lengths of five millimeters, except in case of figs 21, 
22 (1 mm ) Horizontal lines across vagina and hindgut indicate slit where 
they enter body wall In figures of opened penes, outline of penial wall is shown 
diagrammatically by dotted lines • 

Plate HI — Veromcdia * s Of throe scales (5 mm ) in lower right hand comer 
of plate, uppermost is for fig 3, middle one for fig. 5, and lowermost for 
figs 1, 2. 4. 6 

Fig 1 — VeronvxUa damn tchwelyae Dissection of posterior genitalia of 
specimen (98631) in which male organs and spennatheca are practically 
mature but female organs are still small At full maturity, albumen 
gland and uterus become greatly enlarged in proportion to other organs, 
sperraatbecal sac may be greatly distended without fundamental change in 
shape Uterus is out and turned back to expose ducts and sperma thecal 
stalk, only portion of hermaphroditic gland shown 
Pig 2 —V damn schwdyM Opened penis and accessories of same speci- 
men 

Fig 3 — V damn $ch%vdyae Modiodorsal view of pallial complex of 
another somewhat immature animal (98631), diagrammatic, but accurate 
as to shape of parts Kidney stippled so as to bring out part underlying 
pericardium ami ureter _ . # # „ 

Fig 4 — V floann acAitWyo* Opened poms and accessories of fully mature 
animal (85656) Only bases of penial wall and dart glands indicated 
Fig 6 —VeranuxUa damn damn Opened perns and accessories from 
Jamaican individual (Ckll), maturity slightly more advanced than m 
fig. 2, note difference in magnification . . # 

Fig 6 —7 damn damn. Terminations of posterior genitalia and bit of 
hindgut of same specimen 

Plat* TV —Verwuedla, section Lmdyxia Of four scales (ft mm) in lower 
n*ht hand comer of plate. uppermost is for figs fl, 11, second for figs. 13, 
14, third for figs 7, 8 and bottom one for fig 10 



Fig 7 — VerontceUa (Letdyula) moreleti Onfioial view of retracted verge 
with ita retractor, from sexually mature Hpecimeu (133661), same indivi- 
dual w represented in Age 7-! 1 
Fig 8— V moreleti Dart papilla 

Fig 9 — V moreleti External form of perns and accessories 
Fig 10— V moreleti Lateral view of verge alone, to show weaker (n^ht 
from onficial viewpoint) and transverse ridges Position of orifice in- 
dicated by arrow 

Fig 11 — V mordetx Dissection of posterior genitalia, spcrmatheeal Htalk 
considerably retracted Broken line connects out and separated ends of 
oviducal lrnk 

Fig 12 —Veronicdla (Leidputa) flondana Transverse section through 
spirally-coiled spermathecal stalk of mature specimen (63528), 4 mm 
below sac, to show separate lumina of stalk (left) and canalis junctor 
Fig 13 — V fiondana Lateral view of verge alone, from a sexually mature 
animal (63528) Arrow indicates position of seminal orifice 
Fig 14 — *V floridana Dart papilla, same specimen and scale as fig 13 
Plate V — Vaffxnulue, section LaUpee Scale (5 mm ) for figs 15, 17, 18 is lower 
one at bottom of plate, that of fig 19 is directly above it Scale (1 mm ) 
for figs 21, 22 is below fig 21 

Fig 15 — Vagvnulne (Latipee) olwaceux Dissection of posterior genitalia 
of somewhat immature cotype (57058) , same arrangement as fig 1 , only 
anterior edge of hermaphroditic jjlancf indicated 
Fig 16 — V okoaceue Onfioial now of apex of verge of same specimen, 
much enlarged 

Fig 17 — V oheaceui Opened perns and accessories with verge viewed at 
nght angles to onfice, only base of penial wall indicated 
Fig 18 — Vagtnulue (Laltpee) occidental** Terminations of posterior geni- 
talia, from practically mature specimen (117321) 

Fig 19 — V occidentals Opened penis and accessories, same specimen os 
fig 18, but different magnification, only base of penial wall indicated 
Fig 20 —V occidentals* Apex of verge with cap or glons in place, much 
enlarged 

Fig 21 — Vagmutue (Lativee) biMenbergix Lateral viow of glans in plaoo 
on apex of verge, animal from San Estebcn, Vcnesuela (Umv Mich Mus 
Zool ) 

Fig 22 — F buttenbergix Onfioial view of same with straightened glans 
Plate VI — Lddyula and Anguetipe* Uppermost scale in lower nght hand 
corner of plate for figs 28, 29, 30, second for fig 23, third for fig 27, 
lowest for figs 24, 25, 26 

Fig 23 — VeromceUa (Levdyula) kraueeixf Poe tenor gemtaha in place, from 
somewhat immature animal (62126) Uterus out and turned back, enor- 
mously distended accessory bursa reaches from hermaphroditic gland 
almost to anterior end of uterus 

Fig 24— V krauBsixt Opened penu and acceasones of same specimen, but 
under different magnification. Arrow indicates position of seminal onfice 
Fig 26— V krauemr Lateral view of veige alone from still more immature 
animal (85633, Haiti) 

Fig 26 —V krausmf Dart papilla, same specimen and scale as fig 26 
Fig 27 — Vaginulue {AnaueHpee) dvtnue rostenor gemtaha of mature 
individual (117300) Most of greatly distended uterus omitted, but a 
angle egg is shown to nght of prostate 
Fig 28 — Vagintdus {Aimetipea) btiraen Terminations of posterior geni- 
talia of mature animal (57956) Bpermatheoa rolled to left so that sac 
is partially turned under and entire length of canalis junctor exposed. 
Fig 29 — V hOrgeri- Opened penis and accemones from another specimen 
(57955) Only base of pernal wail indicated 
Fig 30— V bdrgen Verge of same specimen, viewed from left side of 
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K OMEN CLATOBE Or TEACHELOMONAS 

by T Chalkley Palmer. 

In a paper entitled “ Trachelomonas New or Notable Species and 
Varieties,’' in Proceedings of the Academy of Natural Sciences of 
Philadelphia, Vol LXXVII, 1025, pp 15-22, Plate 1, issued as a 
separate on June 1st, 1925, I have described and figured a species 
under the name Trachelomonas depressa sp nov In so doing I have 
overlooked the reference of B W Skuortzow, in his paper “On 
New Flagellata from Manchuria,’’ in Joum. North China Branch 
Royal Asiatic Society, L, 1919, p 101, plate I, where the author 
describes and figures, on Plate I, figure 36, a form which he calls 
Trachelomonas depressa Swirenko, var punctata Skuortzow. The 
reference is to “Swirenko, D 0., Some Information on the Classi- 
fication and Geography of Euglcnaceae Harkov (Kharkov ?) 
1915 (In Russian )” Swirenko’s paper is not available, and it 
is for the present impossible to say whether or not that author 
has described my form, but judging from Skuortzow’s account 
of the variety, one would say not In any case the name 
depressa is preoccupied, and l desire to rename my Brandywine 
form in the belief that it may prove to be distinct from Swirenko’s 
I now call it Trachelomonas castrerms sp nov , in allusion to the fact 
that the Continental army under Washington was encamped m the 
immediate vicinity of the type locality. 

In my paper above cited I have described also a form under the 
name Trachelomonas flava sp nov B W Skuortzow, in the China 
Journal of Science and Arts, Vol HI, June 1925, Shanghai, in an 
article entitled “Descriptions of New Species of Trachelomonas 
Ehrenberg from North Manchuria, China,” has described and 
figured Trachelomonas curta n sp in a manner to make one think 
that he and I had the same form in hand and published it almost or 
quite simultaneously under two different names. But here my 
ntane Trachelomonas flava must stand, since Trachelomonas curta 
is preempted by daCunha m his paper on Brazilian species, in 
Memoriae do Institute Oswaldo Cruz, V p 111, 1913 

( 180 ) 
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jibhu nou jtatal, sululamd, axd poatui 

by Henby W Fowlbh 

Several collections, the first installment received by the Academy 
m 1022, mcludo some very interesting South African fishes Al- 
though few are new, many are quite rare, and indicate extensions 
m their distribution Several lots received from Delagoa Bay, in 
Portuguese East Africa, are probably the first fisheB obtained 
there. Many from Natal are additions to its fauna Altogether 
the collections include upwards of 250 species. 

African fishes are rare in America 1 have, therefore, given notes, 
and in many cases condensed descriptions, with the idea of vari- 
ation chiefly in view. These notes, in the case of bony fishes, 
require a word of explanation The depth refers to the greatest body 
depth and the number of times it is contained in the body to the base 
of the caudal fin The head is measured with the same proportions, 
its width referring to its length, likewise the snout, eye, maxillary, 
and * nterorbital When the lower jaw projects in front, the snout 
is given with the numlier of times it is included m the head, fol- 
lowed by the statement from snout tip, thus indicating that the 
lower jaw is not included in this measurement Likewise, the 
same dimensions are intended to follow through the description, or 
until it is stated to be the total head length. 

The Beales are always counted in the lateral line, when present, 
otherwise m a median lateral senes, and the plus sign indicates an 
interruption or those on the caudal base In the case of carangids, 
it refers to the division of the arch and horizontal section of the 
lateral line. The abdominal scutes, as m clupeids, are given with 
the plus sign to indicate those before and those which follow the 
ventral fins. 

To Mr. H W Bell Marley, Principal Fishenes Officer of the 
Natal Fishenes Department, the Academy is indebted for these 
collections as gifts to its museum The color notes of many freshly 
caught specimens were also made by him, and kindly forwarded. 
They are acknowledged by quotations, freely compiled I am 
also indebted to Mr. Homer Robinson, of Durban, Natal, for much 
valued correspondence Mr. Marley has also been kind enough to 
correct some of my determinations of variable species, and greatly 
assist me with those of rare ones 

( 187 ) 
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HEXANCHIDAB 
Notoryadrai pkijetphahu (Tenore) 

Eye 3} in snout, nostril 64, anterior, close to snout edge, spiracle 
small, 2} eye-diameters behind eye. Scales with strong median 
keel, pointed forward and slender lobe behind Pectoral width If 
its length , lower caudal lobe 4 J in upper “ Back dark gray, spotted 

all over with black, more on sides White lateral line Eye white 
sprinkled with pale gray ” Length 1930 mm 
Skinned example, 40 fathoms off Cape coast 

SCYLIORHINIDAE 


BcjrUarttsu rtfsni von Hondo Text figure 1 

Depth, to subcaudal origin, 5}, abdominal cavity 2}, head 4}, 
broadly depressed, snout 2$, length 1} width, convexly rounded, 



eye 6} m head, mouth wide, length 2 in width, short labial fold at 
hind edge of each Up, teeth ${» rather large, tncuspid, median cusp 
slenderly triangular and greatly longest, nostrils large, flap well 
over lip or | of interorbital and cirrus reaches mouth. Scales rather 
large, rough, tncuspid, median cusp greatly longest and usually 
with keel First dorsal inserted entirely behind depressed ventral, 
subequal, second dorsal inserted little nearer anal origin than that 
of subcaudal, slightly smaller than first dorsal, caudal 4} in total 
length, no pits, front subcaudal edge 2 in entire fin, pectoral 
width 1^ its length, 1} to ventral, which inserted much nearer 
anal origin than pectoral base, ventral length slightly greater than 
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pectoral width Pale brown, spotted all over abovo with dusky 
brown, spots also extending on paired fins below Length 225 mm 
Natal coast, 20 fathoms 

Porodtrnu pmthfimim Smith 

Depth, to subcaudal origin, 8 to 1 1 , abdominal cavity If, head 5} 
to 6}, width 1}, broadly depressed, snout 2| to 2J, length 1$ its 
width, distance to mouth 3f in head, eye 4J to 6J, If m snout, 2 in 
intcrorbital, mouth broad, width 2 in head, gape 2 to 2 } its width, 
lower labial fold behind nctus and along lower jaw f of mandibular 
ramus, absent m young, teeth tricuspid, median cusp slender 
and greatly longest, interorbital 2| in head, slightly convex Beales 
moderate, rough on back and head above, flattened, foliate to 
weakly tricuspid, with strong median point First dorsal origin 
over last $ of depressed ventral to lnnd ventral edge, second dorsal 
inserted little nearer anal origin than subcaudal origin, slightly 
smaller than first dorsal, caudal 4 J in total length, front subcaudal 
edge 2} m entire fin, anal begins behind depressed first dorsal base, 
pectoral width 1J to 1 J its length, ventral length little more than 
pectoral width Back and above drab, with many thick Bet white 
spots, none larger than pupil and extend over unpaired fins and 
paired fins above Under surface soiled buff. Length 970 mm 
Cape trawl, 140 fathoms 

One from Tugcla River, m 60 fathoms, 402 mm is marked with 
spots and rings or enclosures The dark transverse nngs often 
tend to fork a little above and are alternately emphasised or darker 
One from Natal coast in 34 fathoms, 250 mm Fawn color on 
back, thickly spotted all over with rounded, close set, dusky spots, 
larger and more or less scattered on sides and on fins Under 
surface whitish 

Porodtrm* kMeamm (Gmelin) 

Depth, to subcaudal origin, 7j, abdominal cavity 2J, head 4J, 
depressed forward, broadly convex behind, snout 2|, length | width, 
triangular as viewed abovo and narrowing at tip, eye 5£ m head, 
mouth length J width, labial fold behind nctus and on lower jaw, 
latter \ mandibular ramus, teeth ft, small, tncuspid, median cusp 
slender and greatly longest, nasal cirrus short, not reaching hp 
edge Scales, moderately rough on back and head above, tncuspid, 
median cusp long and large First dorsal inserted opposite hind 
depressed ventral edge, little smaller than ventral, second dorsal 
inserted little nearer subcaudal ongin than anal ongw, little smaller 
first dorsal, caudal 4| m total body length, no pits, front sub- 
caudal edge 2i in fin, anal nearly i again I0115 as second dorsal, 
pectoral width 1| its length, 1* to ventral, which inswted nearer 
anal than pectoral ongin and long as pectoral width White, with 
5 stapes of black and fault one each side Eye yellow, with white 
ring,” Length 404 mm. 
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Bird Islands, in 40 fathomB 

Smith’s figure of Scylhum afncanum differs m showing the dark 
longitudinal lines on the back double 

ISURIDAE 

Cwcharodoa OTchmri— (Unntf) 

Skin and three teeth from an example 3481 mm long, obtained 
August 10, 1921 at Bluff Channel, Natal. Harpooned while eating 
a dead whale. 

The following measurements were sent by Mr Marley, girth 
1575 mm. , first dorsal to second dorsal 783 mm , gill-flap to pectoral 
point 763 mm , pectoral to ventral 915 mm., ventral to anal 597 
mm , caudal width 990 mm , height of anal fin 98 mm , gray-black 
beneath pectorals 

EULAMIIDAE 

SeoUodon ncatu Gorman 

Depth, to caudal notch, 5$, abdominal cavity 2}, head 3f, upper 

E rofile straight, depressed forward, convex behind, snout 2} in 
ead, slightly wider than long, eye 7 m head, 3 m snout m profile, 
mouth width } length, short labial folds on both jaws, upper little 
longer or | of eye, reaches } to hind eve edge in profile, teeth 
12 + 1 + 12 above, 11 + 1 + 11 below, bases broad, cusps rather 
narrow, short, inner or cutting edge well inclined toward mouth 
angles, all edges entire, upper teeth with slightly wider cusps 
Scales tndentate, with 3 keels First dorsal origin slightly behind 
pectoral base, well before inner pectoral end, slightly longer than 
high, hind edge deeply emarginate and ends behind in sharp, slender 
point, nearly opposite ventral origin, second dorsal base slightly 
over half of anal base, hind angle ends in slender point, base f its 
distance from caudal, insertion little behind anal origin, caudal 3} 
in total length, slender, subcaudal } of upper lobe, pits well devel- 
oped, anal third again large as second dorsal, base half space to 
ventral origin, pectoral J in first dorsal base, width If length, hind 
edge concave, ventral small, rounded externally, hind lobe moder- 
ate “Back mauve gray First dorsal with black edge and tail 
deeper at point " Length 355 mm 
Delagoa Bay. 

Mssits duaunM (Mttllar ud Heals) 

Depth, to caudal notch, 6}, abdominal cavity 2f ; head 4, upper 
profile very slightly convex, depressed forward, convex behind, 
Bnout 2 m head, length f width, bluntly round, eye 3 in snout m 
profile, mouth width f its length; slight notch or pit behind nctus 
each side represents labial fold, teeth 11 + 1 + 11 above, 12 + 1 
+ 12 below, oblique; upper with broader basal cusps, serrated, in- 
clined outward above a notch and sometimes strong basal denticle. 
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lower leas inclined as smaller and nearly entire cusp with lesB of 
notch externally on wide base, sometimes with several small basal 
denticles. Scales with 5 denticles and 5 keels. Dorsal origin well 
before inner pectoral end, little higher than long, hind edge deeply 
emarginate and ends in short sharp point, second dorsal equals anal, 
origin opposite, similar, base If to caudal, caudal 3} m total length, 
slender, pits moderate, subcaudal 2f m upper lobe, pectoral f in 
first dorsal base, width half its length, hind edge concave, ventral 
origin slightly nearer pectoral than subcaudal, rounded externally, 
hind lobe rather blunt. “Back pale mauve gray Fins pale, 
second dorsal with upper half black ’’ Most all fine, except second 
dorsal, with edges posteriorly narrowly whitish Length 375 mm 

Delagoa Bay 

GALEORHINIDAE 

Mortals* mortals* (Llnnfi) 

Four young, 140 to 150 mm long, young with cord and yolk sac 
Cape waters 

SQUALIDAE 

Sqoatau farsaadJns* Molls* 

Depth 7, head 4$, width 1$, snout 24 distance to mouth 2, eye 
3f, If in interorbital, mouth width 2| in head, with deep nctal 
grooves, interorbital 2f, level First dorsal origin over middle of 
depressed pectoral, opposite middle of inner free pectoral edge, 
second dorsal origin midway between that of ventral and caudal, 
pectoral If, wide as long, ventral 2f Drab gray above, below 
whitish. Fin edges largely pale, of paiTed ones whitish Length 
235 mm 

Natal coast 36 fathoms 

Also three young, 200 to 210 mm , same locality m 80 fathoms 

ECHINORHINIDAE 
Hatarosaymss* loses* Tanaka 

Depth 0f to last vertebra, somewhat compressed, head 3f width 
2f, moderately depressed, abdominal cavity half length without, 
head, snout 2^ 0 m head, tip obtuse, width If length, eye 6f m 
head, 3f in snout, 3f in interorbital, without membrane, mouth 
below eye posteriorly, width 3f m head, slightly arched forward, 
with deep straight groove across each angle backward f to gill- 
openrng, teeth |f, upper slightly raptorial, lower larger, compressed, 
sectorial, not serrated, median lower tooth present, nostrils large, 
oblong, at first third in snout , interorbital broadly convex. Spiracle 
equals pupil, eye diameter behind eye. Scales moderate, triangu- 
lar points with entire edge, each with median longitudinal groove 
First dorsal origin little nearer snout tip than caudal base, depressed 
fin entirely before middle in total; second dorsal origin little nearer 
first dorsal origin than last caudal vertebra and ends in slender 
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point behind, like first dorsal, caudal broad, subcaudal little shorter, 
caudal peduncle slightly depressed, depth equals eye, pectoral 
reaches middle of first dorsal, fin 2\ in head, ventral inserted mid- 
way between front eye edge and last vertebra, vent close behind 
ventral bases “ Brownish black Tips of fins white Eye violet ” 
Length 128 mm 

Washed on Durban coast at Point Ocean Beach, Apnl 1, 1923 
New to South Africa and only previously found in Japan 

SQUATINIDAB 

Squatin* African* Kogan 

One from Natal coast 270 mm 

PRI6TIOPHORIDAE 

Pliotrcm* warrmi Began 

Five embryos, 112 to 168 mm long, with yolk-sac, from Natal 
Each shows saw well developed 

PRISTIDAE 

PrtetU peettautau Latham 

Rostrum width basally 7 in its length, serrae 31-29, closer for- 
ward, eye 24 in interorbital, mouth width slightly less than mter- 
orbital, teeth f m pavement, interorbital slightly convex medi&nly, 
spiracles and nostrils oblique. Scales with simple ovoid crowns, 
larger ending in point behind First dorsal begins opposite first 
third of ventral base, equals second dorsal, which inserted little 
nearer subcaudal ongm than hind edge of first dorsal, low lateral 
post-ventral keel, supracaudal lobe slightly more produced than 
subcaudal, latter with trace of lobe Above olive buff, disk edges, 
pectoral and ventral edges, caudal lobe and posterior body keels 
white, bke under body surface 

One 734 mm long, Durban beach 

RHINOBATIDAB 

BhfaobrtM ruu Oarnuui 

Khwobatux raiiu Gar man, Mem Mu* Comp Zool , 36, 1913, p 270, PI 
17a, fig* 1-2 Akkra, A*hantoo 

Rkmobatm holcorhynchut Norman, Ann Mag Nat Hut, (9) IX, 1922, 
p 318 Natal 

Rhindbattu nataleruu Fowler, Ann Natal Mu* , 5, pt 2, 1926, p 195, fig. 1 
Natal 

Disk width If in its length, head 4f m total length, snout to eye 
5f , disk width 3, snout tip to mouth front 5, eye 51 in head, 2 in 
mterorbital; mouth width 3} m head, nearly straight, interorbital 
31, orown depressed, level, edges but slightly raised, nostnl 51, 
antero-mteraa8aI space 2f , front nasal lobe feeble, extends half way 
in nostnl length, hind valve f m nostril length, first dorsal length 
21 m head , second dorsal length 2f ; caudal length 2. Spiracle f of 
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eye, with prominent outer fold, inner small Slightly darker cloud- 
ings of brown down middle of back Length 394 mm 

Type of R hinobatua natalensis from off Natal Bluff, in 100 fathoms 

RAJIDAE 

Raja oeaUlfm Bogan 

Depth 2} in snout, head to first gill slit 2 in length to vent, disk 
length 1J its width, front angle obtuse and snout tip produced in 
short point, front edges slightly undulate, tail to base little longer 
than disk length, 1J in disk width, snout 1 J in head to spiracles, eye 
2\ in snout, 1| in intcrorbital, mouth width If in snout measured 
to mouth, cartilaginous interorbital 2J m snout Before each eye 
2 strong divergent spines and 1 close behind, strong median ver- 
tebral spine, 1\ in eye, down back of tail row of 10 spines to first 
dorsal, first opposite middle of ventral, also spine between dorsals 
Above chocolate, with variable scattered neutral dusky spots, few 
or obsolete toward disk margins and none ocellated On caudal 
5 transverse neutral dusky bands or blotches Below whitish, mar- 
gin of disk grayiBh Length 183 mm 
Natal Also two egg cases, 80 mm 

TORPBDINIDAE 

Torpedo panther* (Olfon) 

Disk subcircular, length If width, snout short, greater than inter- 
orbital, nearly straight across front profile as seen from above, eye 
less than Bpiraclc, 2 m level mterorbital, mouth small, width slightly 
over half its distance from front profile, longitudinal fold each side, 
teeth in 18 rows, Bmall, bases wide, internasal equals mouth width 
Spiracle eye-diameter behind eye, with 8 or 9 fleshy marginal 
tentacles behind Skin smooth Dorsals small, inner angles ob- 
tuse, origin of first above ventral end, base end slightly behind 
ventral base, origin of second slightly behind depressed ventral 
ends, tail 3J in total, small, weak, low fold each side, hind caudal 
edge convex Nearly burnt umber above, everywhere with small 
irregular light or pale broken vermiculatmg lines, some circles, 
others dots, hooks, bars or blotches and smaller more numerous and 
crowded along disk edges, especially forward Below whitish, disk 

_ i i r __jA_.ri._i in. j i I L.i._L 




Length 210 mm 

Tugela River mouth, 60 fathoms 

XudM gannaai (Resin) 

Heteronarce garmarU Began, Ann Mag Nat Hist , (9) 7, 1921, p 414 
Natal 

N arcane naialensts Fowler, Ann NataL Mus , 5, pt. 2, 1925, p 198, fig 2 
Bast London 

Disk subcircular, wide as long, head 5$ in total length, snout to 
eye 8J; disk width 1^* pnout tip to mouth front 8; eye 5 in snout, 
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3 in interorb i tal, mouth small, nearly straight, width 3 m snout, 
interorbital 1£, depressed, orbital edges elevated so eyes protrude, 
front narial valves short, within small flap covering mouth, hind 
edge of which irregular, first dorsal length 1-fa in snout, second 
dorsal length 1, caudal 1£ in head, outer ventral edges convex 
Uniform brown above, edges not narrowly whitish, under surface of 
body creamy white. Length 260 mm. 

Type of Narcine nataleruns from East Ixmdon, in 40 fathoms 

MYLIOBATIDAE 

A«tob*tau wurinari (EuphnuMsn) 

Two from Durban Bay, 186 and 190 mm wide Each with 8 
pale transverse horizontal dusky lines 

GONORHYNCHIDAE 
Oonorhynohui fonorhjneliiu (Unn«) 

Depth 1 1 , head 41 , snout 2\ in head , eye 4) , maxillary 4, not from 
snout tip , interorbital 4 , barbel f of eye Seales 142 to caudal base, 
above 15, below 13, predorsal 104 D m, 9, inserted slightly 
behind ventral origin, fin but little larger, A hi, 7, inserted midway 
lietween ventral origin and caudal baBe, caudal emarginate, pec- 
toral 1$ m head, ventral 2 Pale broccoli brown, nearly whitish 
below Ins silvery white Dorsal with blackish terminal blotch 
Anal with blackish blotch on last half Each caudal lobe with 
white tips and medially dusky Pectoral whitish Ventral largely 
whitish, with median dusky blotch. Length 100 mm 

Natal coast, in 600 fathoms. 

CLUPBIDAE 

Bard twite imUiww (OuTter) 

Depth 31, head 3f, width 21, snout 3}, from snout tip, eye 31, 
broad lid covers last §, maxillary to front pupil edge, length 21, ex- 
pansion 1} in eye, row of moderate conic lower teeth, none above, 
interorbital 41 in head, level, most of head except jaws, finely 
striate or venulose Rakers 16 + 35, lanceolate. Scales 43, trans- 
versely 10, predorsal 11, each with 5 or 6 transverse vertical striae 
and fine circuit vertically parallel, humeral venules large, scutes 
18 + 12 D. hi, 14, first branched ray 1} in total head length, A 
ii, 15, first branched ray 4}, caudal 1, forked, caudal peduncle 
depth 31, pectoral If, ventral 21. Brownish, silvery white below 
Fins pale, dorsal end dusted dusky Length 152 mm 

Delagoa Bay 

Agrees with three examples from Tahiti, 
lardtn mas (Jenyna) 

Depth 51, head 3$, width 21, snout 31 from snout tip: eye 3f, 
11 in snout, lid broad, maxillary to front pupil edge, length 21, ex- 
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pansion 1$ in eye, interorbital 5| in head, nearly level, intcrorbital 
cheek and operele vcnulose, last with few radiating striae Rakers 
32 + 70, lanceolate Scales 50, scutes 21 + 13 D hi, 14, i, third 
simple ray 1-fe m total head length, A n, 15, i, first branched ray 
4f , caudal If, forked, pectoral 1^, ventral 2f Back neutral slaty, 
sides and below silvery white Row of few small neutral dusky 
spots along back anteriorly Fins pale, dorsal and caudal lobes dark 
gray terminally Length 136 mm 
Durban beach 

Hilw dsrbsMaal* (Began) 

Depth 2| to 2f. contour ellipsoid, head 3J to 4, width 2,V to 2f , 
snout 3f to 4, from snout tip, eye 3 j to 3J, hd covers last f , maxil- 
lary to front pupil edge, to eye center in young, length 2J to 2f, 
expansion If to 2 in eye, upper jaw with median notch, less distinct 
with age; interorbital 4 to 4$ in head, nearly level, preorbital, sub- 
orbitals and operele above vcnulose Rakers 23 + 38, lanceolate 
Scales 35 or 36 + 4 or 5, transversely 12, predorsal 14 or 15, each 
with 1 to 4 vertical stnae, very fine circuli vertically parallel, scutes 
16 to 18 + 13 D hi, 14, i or 15, i, first branched ray If to If in 
total head length, A. iii, 17 or 18, first branched ray 3f to 3J, 
caudal peduncle depth 2jV to 2}, pectoral 1} to If, ventral 2J to 2J, 
caudal 3 in combined head and body, equals head in young Back 
and head above olivaceous, below silvery white Iris silvery Fins 
pale, dorsal edge above and hind caudal edge dusky Length 05 
to 168 mm 

Four from Delagoa Bay 

Siaha hotw H (Bleaker) 

Depth 2f to 2^, head 3J to 3f, width 2f to 2J, snout 3| to 3f, 
from snout tip, eye 2f to 3f, lid narrow, maxillary to eye center, 
length 1^ to 2, expansion 2 in eye, interorbital 5 to 6f, level, pre- 
orbital, cheek, operele, and top of head posteriorly with vemuose 
stnae Rakers 12 + 27, lanceolate. Scales 36 to 38, transversely 
12, predorsal 16, each with 2 complete and 5 imperfect median 
transverse stnae and very fine circuli vertically parallel, scutes 16 
to 20 + 8, Dm, 13, first branched ray If in total head length. 
A ii, 33 to 88, first branched ray 2f to 3, caudal peduncle depth 2f 
to 2^, pectoral If to If. caudal 2& to 3f in combined head and 
body. Babk dusted with brown, sides and below silvery white, 
also iris. Snout end and mandible dusted with dull dusky Dorsal 
and caudal grayish, other fins wlute Length 75 to 166 mm 
Two from Delagoa Bay and three from Natal 

ENQRAULIDAE 

■agnails vttrasMa GllchrUt Thompson 

Depth 3f to 3f; head 4 to 4jV> width 2f to 2f , snout 5, eye 3f to 
4f , maxillary reaches httle beyond pectoral ongm or to first fifth of 
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pectoral , mandible 1$ to 1}, intcrorbital 3} to 3f, convexly elevated, 
head above and humeral region strongly venulose Rakers 15+21, 
lanceolate Beales 44 to caudal base, each with 1 1 transverse striae, 
of which 2 to 6 sometimes complete medianly, scutes 16 + 10 
D in, 9, first branched ray 1} to 1$ in head, A hi, 35 to 37, origin 
below bases of last dorsal rays, first branched ray 1 A to 2, caudal 
peduncle depth 2$ to 2}, pectoral 1}, ventral 2} to 2}, caudal 3} to 
3} in combined head and body, forked Back brown, sides and be- 
low silvery white Ins white Fins pale, dorsal and caudal gray- 
ish Length 163 to 168 mm 

Dclagoa Bay, two examples 

MORMYRIDAE 

PnlfaonMMU m*crol«pidotau (Peter*) 

Depth 3}, head 3}, width 2, snout 3|, from snout tip, eye 10}, 
teeth f, small, conic, interorbital 2 {, convexly elevated ScaleB 
68 + 5, 13 above, 18 below, 54 predorsal, each with 26 to 30 mar- 
ginal striae reticulating and 28 circuh D ii, 19, first branched ray 
2} m total head length, A ii, 25, insertion little before dorsal ongin, 
first branched ray 2, caudal 1}, forked, caudal peduncle depth 3), 
pectoral 1} , ventral 2}. Dull brown, paler below Length 125 mm 

Umhlatuzi River, Zululand 

MURAENESOCIDAE 
Mumumox einamu (ForakU) 

Depth 1 4 A , head 5 T V, width 3} , snout 3| , eye 1 1 , above last fourth 
in mouth cleft, mouth 2}, interorbital 8}, convex Upper teeth 
bisenal laterally, inner row curved and separated by edentulous 
area, mandibular teeth tnsenal, erect, median largest and median 
senes ends forwards near symphysis with large canine, around 
which outer series extends as 6 or 7 larger teeth than those in 
posterior part of senes, premaxillary group of 8 canines, vomer with 
row of 13 compressed, large teeth, each with basal point in front and 
behind, close each side lateral basal row of small even teeth Dorsal 
begins slightly before gill opening, half high as depth, caudal 13} in 
head, pectoral 2}, combined head and trunk 2} in tail. Drab gray, 
little paler below Median fins blackish marginally. Pectoral dusky 
terminally Length 1803 mm. 

Tugela River mouth, in 60 fathoms 

MURENOPHIDAE (Munenidae suet ) 

Rtnahalys bmdtu (Bleekcr) 

Depth 3f in head, head 4} to vent, width 4} its length, snout 
10}, conic, eye 17, If m snout, mouth 3} in bead, interorbital 12} 
Premaxillary teeth 10 in outer series, with few more irregularly and 
external ana 4 median, maxillary 18 to 20, also some small, scat- 
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tered, inconspicuous, external and row of 9 or 10 inner depressiblc, 
mandibular teeth 24 to 26, inner row 6 or 7 Gill opening little 
greater than eye Dorsal begins little nearer nctus than gill open* 
mg, combined head and trunk 2f m tail Drab gray to mouse gray 
above, pale or gray white on under surface of head and belly 
Vertical fins all dark neutral drab Length 985 mm 
Natal coast. 

Lycodontii muUvoaur ( a anther) 

Depth, at pharynx, 10, head 7-A, width 2, snout 5, eye 12, op- 
posite middle in mouth cleft, mouth cleft 2, teeth entire, unisenal, 
If, no anterior fangs or vomenne, front nostnl short tube near 
snout tip, hind nostnl small pore above eye before intcrorbital, in- 
terorbital 7|, convex, occiput swelling suddenly behind Dorsal 
origin midway between hind eye edge and gill opening, latter long 
as eye Combined head and trunk slightly less than tail Maroon 
brown, covered with white spots On head and front of dorsal 
spots smaller and crowded, Income much larger and sparse on 
body posteriorly, some nearly large as eye Mouth angles blackish 
Length 1025 mm 

Illovo River, in 29 fathoms 

Far less spotted than G Anther's figure of Muraena nudivomer, 
based on an example 863 mm 


CHARACIDAE 

Alta to* UlmH* Boulonger 

Depth 3|, elongately ellipsoid, head 3|, width 2J , snout 4, eye 2 j , 
maxillary 2j, reaches hind nostnl, expansion 3 in eye, upper teeth 
f, lower f , interorbital 3| m head, convex, suborbitals cover cheek 
except narrow strip at angle Rakers 7 + 13, lanceolate Scales 
28 + 2, 5 above, 2 below, 12 predorsal, each with 6 complete radi- 
ating striae and 26 circuit D n, 8, first branched ray If m head. 
A in, 16, first branched ray 2J, caudal peduncle depth 2|, pectoral 
If, ventral If; caudal forked, 3f in combined head and body 
Brown above, silvery white below Dark lateral band from head to 
caudal base medianly, blackish posteriorly and greatest width below 
hind dorsal rays not over | of eye Cranium and opercle sprinkled 
with dark dots Patch of grayish dusky dots above anal base. 
Dorsal and caudal grayish, other fins whitish Length 52 mm 

Wanetsi River, Portuguese East Africa 
Atoatos tubed Peter* 

Depth 3, elongately ovoid, head 3f, width 2, snout 3|, eye 4, 
maxillary 3, reaches hind nostril, upper teeth lower f ; interorbital 
2f m head, convexly elevated, suborbitals cover most of cheek 
Rakers 10 + 20, lanceolate. Scales 25 + 3, 5 above, 2 below, 10 

C v >rsal, each with 6 complete radiating striae and ctrculi fine 
ly and coarsely horizontal apically D u, 8, first branched 
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ray If in head, A u, 15, first branched ray 2$, caudal 1, forked, 
caudal peduncle depth 2f, pectoral 1}; ventral 1} Brownish 
above, sides and below whitish Each scale on back with narrow 
dusky edges Blackish humeral blotch little larger than pupil. 
Black blotch at caudal base and m caudal peduncle larger than 
eye Vertical fins grayish, paired fins whitish Length 52 to 109 
mm 

Wanetsi River, two specimens. 

CYPRINIDAE 

Barbu trtmacnlatn* Pet«r» 

Depth 3f to 3|, head 4, width If to 1^, snout 3f to 3f, eye 3} 
to 3f, 11 m mterorbital, maxillary reaches eye, 3f to 3} in head, 
barbel 2f and front barbel equals eye, interorbital 2| to 3. Rakers 

2 + 6, short Scales 26 or 30 + 2 or 3, 6 above, 3 below, 10 or 11 
predorsal, each with 5 basal and 5 apical complete radiating stnae, 
apically 13 feeble auxiliaries and circuit fine. D III, 8, first 
branched ray 3} to 4 in combined head and body, A in, 5, first 
branched ray if in head, caudal 3f to 3f in combined head and 
body, caudal peduncle depth If to 2 m head, pectoral If to If, 
ventral If to If Back brown, white below Along vertebral axis 

3 rounded black lateral spots, first above pectoral end, Becond 
behind dorsal base and third at median caudal base on lateral line, 
while first and second spots both above lateral hne Fins all pale 
Length 80 and 100 mm. 

Wanetsi River, Portuguese East Africa, and Nongama, Zululand. 
Former differs slightly in back, dull olivaceous above and also an 
additional dark blotch behind anal base just above lateral lino 
which vanes on left side of body as double blotch 

SILURIDAB 

Mtoftaa dsgmriw trts (PeMn) 

Depth 4f to 4f ; head 4 to 4f, width If to If, snout 2f to 2f, 
from snout tip, eye 5 to 5f, If to If in snout in profile, maxillary 
3 to 3-iV in head, f to eye, nasal barbel 2f in bead, outer mental 
If to If, inner mental 3f to 4f, maxillary 2, mterorbital 2 jV to 
2f, broadly convex Rakers 4, 10, lanceolate. D. I, 6, first 
branched ray If to If in total head length, A in, 49 to 53, first 
branched ray 2f to 2f ; caudal If to If, forked, caudal peduncle 
depth 2f to 3f , pectoral If to If , ventral 2f to 21. Back narrowly 
olive brown. Brown band from dusky humeral blotch to caudal 
base and another from pectoral base to base of lower caudal lobe. 
Dorsal dusky terminally, pale basally. Caudal grayish, each lobe 
with median dark streak. Anal dusky brown, with median pale or 
longitudinal whitish line. Pectoral dusky medianW and above, 
lower edge whitish all around Ventral whitish Maxillary ana 
nasal barbels brownish, mentals whitish Length 130 and 163 mm 

Two from Wanetsi River 
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CLARIIDAE 

CterlM fftitepbus (Burcheii) 

Depth 6| to 7, head 41 to 4f, width if, snout 2} to 3J, eye 9f to 
11, 2f to 3$ m snout in profile, villose teeth in moderately wide 
bands m jaws and vomer with granular band wide as upper jaw band, 
maxillary barbel 1 m head, nasal 2f, outer mental if to If, inner 
mental If to 2, interorbital 2 to 2^, slightly convex Rakers 
8 + 32, lanceolate Head rugose above, covered with thin skin, 
opercle with 5 radiating stnae, occipital bony bridge to dorsal very 
incomplete D 68 to 70, origin behind first third in combined 
head and body, fifth bran< tied ray 3J to 3| in head, A 51 to 59, 
fifth branched ray 4J to 5, caudal If to If, convex behind, caudal 
peduncle depth 2f to 4, pectoral 1} to 2f, spine with 16 concealed 
serrae on outer edge, ventral 2f to 3 Neutral tint above, with 
faint, fine, darker and lighter motthngs and same on vertical fins, 
all of which darken terminally, but edges narrowly white. Barbels 
grayish, upper more neutral, mental pink or whitish basally Gray 
brown streak along lower side of head toward pectoral base Upper 
lip narrowly edgod white, lower narrowly dusky brown. Whitish 
of abdomen extends on tail along anal base Anal brownish ter* 
mrnally Caudal with pale transverse band. Length 23 to 180 
mm 

One from Wanetai River, and Cato Creek, one 

SYNODONT1DAE 
TnditnoMphihu myope (Schneider) 

Depth 5f, head 3f, snout 6J, eye 7f, maxillary 1}, jaw teeth 
m 2 or 3 unequal rows, larger on maxillary and depressible, bisenal 
band of smaller teeth on each palatine, joined across vomer, patch 
of conio depressible teeth on tongue and another behind, inter* 
orbital 71, deeply concave Rakers as series of fine, irregular, 
small, dose-set denticles Scales 51+4, 4 above, 7 below, 17 
predorsal, 5 rows on cheek behind eye and 2 rows on opercle above, 
rest of head naked below D n, 12, i, first branched ray If m 
head; A. 15, i, last branched ray 3|, caudal If, forked, pectoral 2}, 
ventral 11 . Pale brown, lighter below, with slightly darker brown 
or grayish longitudinal stripes Blackish scapular blotch Fins 
pale brownish Length 210 mm 

Delagoa Bay. 

lyaotfu JspoakM (Houttuyn) 

Depth 6; head 3}, snout 4f , eye 8}, 2 in snout, maxillary 1| in 
head, premaxillary teeth pointed, outer row small, concealed, fixed, 
and inner row larger and depressible, lower teeth more numerous 
and biserial, vomer and palatines with long narrow band of teeth, 
anterior larger and more crowded, 6 rows of rather large teeth on 
tongue, mterorbital 7} Rakers obsolete, minute points Scales 
59 + 4, 6 above, 6 below, 21 predorsal, 10 rows behind eye and not 
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extending beyond maxillanes. D m, 10, i, first branched ray 2f 
in head, A n, 7, i, first branched ray 2f , caudal 1}, forked, pectoral 
2j, ventral l£ Dusky olive above, below whitish On back 7 
dusky saddle like blotches with alternating paler ones Head 
blotched with dusky and 2 dusky bands across jaws below Dorsal 
and caudal grayish, finely banded with duBky, other fins whitish 
Length 213 mm 

Delagoa Bay 

Synodal lynodai (Linn«) 

Depth 7$, head 3$, width 1|, snout 3J, eye 7, 2 in snout, 1} in 
interorbital, maxillary 1$ in head, upper jaw teeth umsenal, lower 
biscnal and band of 3 or 4 senes on each palatine, interorbital 4}, 
bony intcrorbital 7, concave Scales 68, 4 above, 6 below, 19 pre- 
dorsal, 5 rows on cheek, each with 3 basal stnae. D n, 10, i, 
first branched ray 2{ in head, A. i, 9, I, first branched ray 3|, 
caudal If, forked, pectoral 2f , ventral lj Back drab gray, below 
whitish, former finely dotted and mottled with darker Scapular 
region and upper part of opercular flap with some neutral dusky 
blotches Ten leaden median lateral blotches Fins pale Length 
276 mm 

Natal 

This is evidently Esox aynodus Linnl, desenbed from America, 
and later as Saurus atlanticu a Johnson from St Helena 

POBCILIIDAB 

Aplocheflni Johaitonl O Unther 

Depth 3| to 4, head 3} to 3|, width 1 f to If, snout 3} to 3} from 
snout tip, eye 2f, If to 1} in interorbital, maxillary 2f to 2J in 
head, outer enlarged row of teeth in each jaw, narrow inner band 
of fine ones, interorbital 2\ to 2), flat Rakers 2 + 10, lanceolate 
Scales 26 + 4, 8 transversely, 18 predorsal, each with 14 to 16 
marginal parallel stnae D i, 7, inserted little nearer caudal base 
than pectoral origin, fourth branched ray 1 J in total head, A i, 10, 
origin well before dorsal ongin, fourth branched ray If, caudal 1, 
convex behind, caudal peduncle depth 1) to 2, pectoral If, ventral 
1} Above scales narrowly edged dusky, below whitish Jaws 
dusky Obscure brown lateral Dand from head to caudal base 
Fins grayish basally, clove brown terminally Length 31 to 43 mm. 

Four from Zinagasi Lake, Zululand 

BELON1DAE 

Him I mslMiotn* (Bleaker) 

Depth 5i to 5f in head, body subcylindrical, head 3f to 3f in 
total, width If to If in poatocular; snout If to 14 m head, jaws 
close completely, eye 2} to 3f in postocular, maxillary concealed, 
reaches little beyond front eye edge; inner row of teeth larger, 
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conic, well spaced, vertically erect, mterorbital If to 2 in head, 
level, with wide median depression No rakers Scales 315 + 10 
m lateral senes, 16 above lateral line, 10 below, 200 predorsal to 
occiput, 18 behind eye to preopercle ridge, circuit 21, complete, 
slight ndge along side of caudal peduncle D ill, 21 or 22, first 
branched ray 4f to 6J in head, last rays equal front lobe of fin, A 
n, 20 or 21, first branched ray 3$ to 4§, caudal 2} to 3f, equally 
emarginate, caudal peduncle depth 3 in postocular, P i 13, 3} to 
4f in head, ventral 3^ to 5} Back greenish brown, sides and 
below whitish Leaden streak from pectoral axil to middle of 
caudal base Dorsal and caudal dusky, former blackiBh posteri- 
orly Pectoral blackish terminally, other fins pale, except gray anal 
edge Length 442 to 454 mm. 

Delagoa Bay, two examples 

AMmums Muu (Valonclanne*) 

Depth lli to 13f, head 3| to 3f, width 6$ to 7f, snout If to If, 
from snout tip, eye 10J to 11, 2f to 3f in postocular, If to If 
in mterorbital, mterorbital 8 to 9$ in head No raker Scales 
very fine, with 26 to 28 + 1 5 to 22 parallel vertical striae D 
hi, 22, i or 23, i, first branched ray 3 ? to 6f in total head length, 
A nr, 24, i or 25, i, first branched ray 3 to 5, caudal 2}, emargi- 
nate, pectoral 2f to 4J, ventral 3f to 6 Back olive, below silvery 
white Side with 15 neutral gray vertical bars Slaty streak from 
pectoral axil to caudal base defines color of side. Median fins and 
pectoral dusky marginally, ventral whitish Length 458 to 856 mm 

One from Natal coast and Durban beach, one 

HEMIRAMPHIDAB 
Htnijnunphm dtwnunUri Valendenno* 

Depth 74 to 7f, from upper jaw tip, body subcylindncal, head 
4f , width 2| to 2$, snout 2} to 2} in rest of head, free upper portion 
little wider than long, width iu snout to eye 1} to If , eye 4J to 41 in 
head from snout tip, If in snout, if in mterorbital, mouth cleft f to 
eye, lower jaw before snout tip 4f to 5 to caudal base, maxillary f 
to eye, nearly vertical, expansion slightly less than pupil, 2^ to 3 m 
head from upper jaw tip, mterorbital 3|, level Rakers 7 + 18, 
lanceolate. Scales 46 to 60 + 4 or 5 in lateral senes, 7 above 
lateral line, 2 below, 33 or 34 predorsal to occiput, few basal scales 
at front of dorsal and anal, 3 or 4 basal stnae D n, 11, first 
branched ray 2 to 2f in head from snout tip; A n, 1 1, first branched 
ray If to 2, caudal If, deeply emarginate, caudal peduncle depth 
3f to 4; pectoral 1} to If .ventral 2} to 2f, inserted slightly nearer 
head than caudal base. Pale brown, scales on back narrowly edged 
dusky Down back 3 neutral dusky close set parallel lines. Narrow 
neutral dusky streak from above pectoral axil to caudal base 
medianly, little expanded behind Beak and snout dusky termi- 
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nally. Ins white. Fms grayish, front dorsal and anal lobes dusky, 
ventral pale Length 217 to 218 mm 

Delagoa Bay, two examples. 

BXOCOETIDAB 

Parw o ooeta* braekrvteru* (Riobvdaoo) 

Depth 4 1 to 5, head 4 to 41, width 2 to 21, snout 3f to 34, from 
snout tip, eye 2f to 3, maxillary 4, interorbital 2f to 3 Rakers 
8 + 19, lanceolate. Scales 38, with 4 or 5 basal striae D. n, 9, i, 
first branched ray 3f m combined head and body, A 1, 11, 1 or 12, 
i, first branched ray 2} in total head length, ventral 11 to 12, 
inserted midway between snout tip and caudal base, caudal 31 in 
combined head and body, P. i, 12, fin 12 to 1 A* reaches middle of 
dorsal base Back dark neutral gray, below whitish Dorsal 
white, large blackish blotch antenor and terminal Lower caudal 
lobe deep £ray medially. Pectoral dusky gray, edgo above and 
below whitish Ventral and anal white Length 128 to 142 mm 

Two from Nat$l 

CjpMtams tonatos (Mitchiu) 

Depth 5, head 42, width 1}, snout 42, from snout tip, eye 2|, 
maxillary 32, largely concealed, not quite to eye, mterorbital 2|, 
broadly concave Rakers 6 + 16, lanceolate. Scales 56 + 3, 8 
above, 2 below, 35 predorsal to occiput, 4 to 6 basal striae and 25 to 
27 circuli. D i, 12, inserted at last third between eye center and 
caudal base, first branched ray little less than total head length, 
A i, 8, origin opposite fifth branched dorsal ray base, first branched 
ray 12 m head, caudal 1, forked, caudal peduncle depth 3, pectoral 
reaches middle of depressed dorsal, ventral inserted midway be- 
tween front eye edge and caudal base Back light olivaceous, paler 
below Across belly 3 dusky bands, first from pectoral bases and 
third just before ventral bases. Caudal white, with 2 dusky cross 
bands Dorsal dusky, also most of anal Pectoral white above, 
blackish below and terminally above 3 blackish cross bands. Ven- 
tral blackish, with pale subbasal transverse streak Length 180 
mm 

Durban beach 

Quite likely Cypnlurtu bilobatus Weber and Beaufort is synony- 
mous The barbel described as present at each side of the mouth 
comer, as broad and nbbon like, is simply a flap on each side in my 
example, not much longer than the pupil and black terminally. 

MACROURIDAE 
C ori o rt yn ahu* mtatonrti Fowler 

Coekrhynehut natalenni Fowler Ann. NataL Mu*., 5, pt 2, January 1925, p 
198, fig. 3 

Bluff, Southeast, Natal, in 35 fathoms 
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PLBURONECTIDAE 
POKCILOPSKTTA OUnther 
MARLEYELLA new aubgamu 

Type Poecilopaetta bicolorata von Bonde 

Differs from the subgenus Poectlopsetta G Anther m the larger 
scales, elongated front dorsal rays and dark pectoral 

For Mr. H. W. Bell-Marley, of the Natal Fisheries Department. 

Poecflopaettn Moolonta von Bonde 

Depth 2, head 3J, width 2), snout, to lower eye, 5J, lower eye 4, 
maxillary 2|, to middle of lower eye, expansion 2\ m same, teeth 
small, even, irregularly biserial m jaws and none on palate Hakers 
7 + 12, lanceolate Scales 65 + 6, arch 2| in rest of lateral line, 
10 scaleB above, 24 below, 8 or 9 basal stnae and apical points 13 or 
14, in 3 transverse senes. D 56, second ray If in head; A 46, 
ninth ray 2, caudal 1}, pectoral 1}, ventral 1}. Brown, with 4 
broad, imperfect, dusky cross bands Branchiostegal membranes 
azure blue below. Vertical fins neutral blackish, with paler shad- 
ings. Eight paired fins deep brown with dusky to neutral black 
mottbngs. Eight side pale brown, also fins pale Length 134 mm. 

Natal coast, 30 to 35 fathoms. Differs from the genotype in the 
Bubgeuenc characters given above 
PandUunu masmlapis (OUchrUt) 

Depth 2|, head 3f, width 3J, snout, to lower eye 4}, from snout 
tip, lower eye 5, maxillary 2J, to hind pupil edge, expansion If in 
eye: interorbital narrow bony keel. Rakers 6 + 10, lanceolate 
Scales (pockets) 42 + 3, arch 2} m rest of lateral line, 10 scales 
above, 11 below, 4 rows on cheek D 62 ?, height 2| in head; A. 
47, height of 46th ray 2J, caudal If, convex behind, pectoral 2i; 
right ventral 2} Gray brown on left side. Dorsal and anal pale, 
with 8 large, well-spaced, dusky blotches on each, also blackish 
blotch at axil of each last 3 or 4 rays Caudal pale, with some ob- 
scure dusky spots Left pectoral and ventral with dusky tints, 
right pale or whitish like right side Length 210 mm 

Natal coast, 35 fathoms 
Pimdoihaatas nstalswU Gilchrist 

Depth 1-h to 2, head 3J to 3|, width 3f to 4, snout 4J to 4J to 
lower eye, lower eye 3$ to 3J, maxillary 2| to 2|, to i or J of eye, 
expansion 2 to 2} in lower eye. Rakers 5 + 12, lanceolate 
Scales 56 + 2, arch 2f in lateral line, 12 scales above, 18 below, 10 
across cheek to preoperde edge, 15 or 16 basal stnae and 30 to 35 
apical points, basal rows 2 or 3, accessory branch of lateral line not 
quite half way to dorsal D 68 to 71, fourth ray 2 jV m head; A. 
52 to 55, 30th ray 2&, caudal l^, pectoral 1J, ventral 3J. Left 
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side dull brown, with dusky rings, all at least less than eye Fins 
pale Right side uniform whitish Length 129 to 132 mm 
Natal coast, 33 to 140 fathoms 

Pieadorhombiu nuMlUl Gray 

Depth 2, head 3f, width 4, snout 4$, lower eye 5f, upper eye If 
in snout, maxillary 2} to center of lower eye, expansion If m 
lower eye, bony interorbital 3 Rakers 6 + 11, lanceolate Scales 
73 + 6, arch 4f in rest of lateral line, 22 scales above, 23 below, row 
of fine scales on membranes of dorsal and anal between each ray and 
On bases also scaly, left scales with 16 or 17 basal striae, apical 

K mts 34 to 36 and right scales with 18 to 22 basal stnae D 74, 
gins over upper nostril, height 2| in head, A 56, height 2J, 
caudal 11, median rays longer, pectoral 1+ ventral 2| Left side 
umber, scarcely clouded Large dusky black blotch at beginning 
of straight section of lateral line and another smaller midway m 
latter Fins pale brown Right side whitish Length 200 mm 
Dclagoa Bay 

Plstophrya puthwtmu (ROppoU) 

Depth If to 1-^f, head 31 to 3^, width 3 to 31, snout, to lower 
eye, 3} to 4f from snout tip , lower eye 4 to4f , maxillary 3 to 3^» to 
or little lieyond lower eye front, expansion 2f in lower eye, mtcr- 
orhital 4f to 4j m head, concave Rakers 7 to 1 + 8, tubercles 
Scalos 82 to 86, arch 4 to 6 in rest of lateral line, 28 to 37 scales 
above, 30 to 36 below, 90 to 95 basal stnae and 28 to 30 apical 
points D 88 to 93, height 2 \ to 2f in total head length, A 67 to 
72, height 2} to 2f , caudal 1| to 1}, convex behind, pectoral 1 to 
If Left side neutral drab, mottled with darker and small dark 
nngs Along lateral line 2 imperfect blackish blotches, first at arch 
and second midway in straight section Vertical fins with small 
dusky spots or specks on rays, also larger scattered blackish spots 
at intervals Right side whitish Length 157 to 195 mm 
Five from Natal, of which two males with fimentous elongated 
pectorals 

SOLE ID AE 

Mm folromariinata Gilchrist 

Depth 2f , head 5f, width 2j, snout to lower eye 3}, lower eye 
If in mterorbital or 3 m snout, upper eye f eye diameter before 
lower, mouth cleft 3 m head, crescentic, bps entire, gill-opening edge 
with fringe of short, fleshy tentacles Rakers 5 + 12, rudimentary 
points Scales 103 + 8 from accessory dorsal branch, which 
reaches dorsal base, 37 above, 38 below, 12 or 13 basal stnae, apical 
points 9 or 10, basally 2 rows D 75, height 2f in head, begins 
little before tubular nostril and adjacent region of head below with 
many fine, short, fleshy tentacles, also blind aide of chin and bran* 
chiostegal region, A 63, height 2f, caudal If, free, rounded, P 



1025] 


NATURAL SCIENCES OF PHILADELPHIA 


205 


rays 6, both fins equally developed Right side umber, blotched 
dusky brown, also irregular faint marbhngs Gill membrane 
neutral dusky Dorsal and anal like nght side, with irregular 
dusky-brown blotches Caudal with only few small dark blotches 
Number of small dusky spots or dots along dorsal base and on head 
above Right pectoral dusky Left side whitish Length 225 mm 
Kongue coast, Natal, in 115 fathoms 

SolM tarbjMi OllohrUt 

Depth 2| to 2 J , head 4 J to 4 J , width 3 to 3 J , snout, to lower eye, 
3J to 3i, eye 4i to 6, mouth well arched, lower jaw well included, 
maxillary 2$ to 3, not quite to lower eye center, mterorbitai equals 
eye, level Rakers 10, short rudiments Scales 90 + 95, 14 or 15 
basal striae and 8 or 9 apical points, ctenoid on both sides of liody, 
numerous papillae on left side on snout, extend to left nostril, 
slight fringe along lower edge of gill opening, more developed on 
blind side, lips entire D 67 to 69, height 2 j m head, A 51 to 
53, height 2 to 2§, caudal 1 v ' ff to 1 J , rounded convexly behind, 
pectoral 2\ to 2\ y ventral 3 to 5 Right side umber, with scattered 
irregular small dots of blackish which extend on head, vertical fins 
and trunk Pectoral largely neutral black, left one white like left 
side Length 70 to 1 14 mm 
Two from Delagoa Bay 

PanUchinu msrmoratui (LacSpCdo) 

Depth 2J, head 4?, width 2} , snout to lower eye 3J, upper eye 
6j, advanced, mouth cleft curved, to lower eye center, maxillary 3, 
bps fleshy, moderate, entire, interorbital 6, depressed, front Bnout 
edge and front head edge fnnged Rakers obsolete Scales 93 to 
caudal base, 10 before gill opening, 30 above, 38 below, 35 to 40 
basal striae and 5 or 6 incomplete marginals D 70, height 1} in 
head, A 53, height 1+ caudal 1J, rounded behind, no pectoral, 
nght ventral 2i “ Dark yellow, with dots and reticulations over 
whole body Eye golden, finely dotted ” Length 167 mm 
Durban Bay 

Craoclesns stfanatM GilchrUt 

Depth 4 to 4}, head 4± to 4f, width 4f to 51, snout to upper eye, 
21 to 21, upper eye 7 to 10, slightly advanced, mouth cleft 4} to 5, 
strongly arched, nctus reaches hind lower eye edge, lips moderate 
Rakers 3 very short rudiments Beales 77 to 80 to caudal base, 9 
or 10 above median lateral line to upper, 12 or 13 below, each side 
2 lateral Imes, also branch along lower head side, nght scales with 
58 or 59 basal stnae, scales all become small along body edges, 
extend on caudal base and form low basal dorsal and anal sheaths 
D 108 to 114, height 3 to 3) in head, A 90 to 92, height 3, caudal 2 
to 2}, pointed Pale brown, nearly uniform on left side, nght side 
whitish. Length 180 to 257 mm, 

Two from Delagoa Bay. 
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Opnoglouiu dnrbaunais Regan. 

Depth 3|, head 6J, width 3}, snout to lower eye, 2J, lower eye 
equals mterorbital or 4J in Bnout, upper eye advanced f its length 
to lower, mouth cleft 4 f, nctus nearer snout end than gill opemng; 
lips entire Rakers 10 low rudiments Scales, from accessory 
lateral line, which | to dorsal fin, 100 to caudal base, 21 above to 
upper lateral line, 27 below , 37 to 43 basal stnae and 20 to 22 apical 
points, basally 3 rows, only on left side 2 lateral lines D. 107, 
begins nearly opposite snout end, height 4 m head, A 83, height 
caudal 2J, not free Dull brown, left side with 0 blackish ir- 
regular and more or less divided, transverse, cross blotches, inter- 
spaces marbled deeper brown Fins blotched dusky. Right side 
whitish Length 202 mm 

Natal coast 

CynogloMtu Hda Blocker 

Depth 3f , head 3^, width 4f , snout, to lower eye, 2, lower eye 
9J, front edge opposite middle of upper eye, mouth cleft from 
mandible tip 5f, nctus much nearer gill opemng than snout tip, 
bps not fnnged, mterorbital wide as pupil, little concave Scales 
60, of which 11 before hind edge of gill opening, 15 above to upper 
lateral line, 19 below to anal base, 25 to 30 basal stnae. 24 to 39 
apical points in 3 to 6 transvet se senes, scales ctenoid on both sides 
of body, 2 lateral lines on left side only. D 108, A 82, caudal 8 
Left side drab way, finely mottled obscurely with brownish Right 
side whitish Length 182 mm. 

Natal 

ZEIDAK 

Eras jspoBfctu V*tandenoe« 

Depth If, head 2- I 1 e , width 3, snout 2|, from snout tip, eye 3|, 
If in snout, maxillary 1} in head, reaches eye, expansion If in eye, 
mterorbital 5f in head, slightly convex, operde with few radiating 
stnae Rakers 4 + 9, spinesccnt tubercles Scales (tubes) 16 + 
32 + 3 , circuit 17 to 20. Bony bucklers each with 2 spines, 6 along 
soft dorsal base, 6 along soft anal base, 2 rows of small spines on 
preventral edge and 2 rows of 8 on postventral edge D IX, 23, 
thud spine If m total head length, 14th ray 3); A IV, 22, first 
spine 2f, 12th ray 3), caudal 1$, convex behind, P 14, length 2}. 
ventral reaches tips of depressed anal spines, long as head. Neutral 
gray, some obscure horizontal lines on trunk and tail Blackish 
ocellus, size of eye, midway on side Spinous dorsal and anal dusky 
gray, ventral blackish, other fins pale Length 141 mm 

Natal coast, m 35 fathoms. 

MONOCENTRXDAB 
MtnoottMs Jasookas (Houttuyn) 

Depth 1$, head If, width If, snout 3|, eye 3f, equals snout in 
profile, If in mterorbital, maxillary 2, reaches beyond eye, expan- 
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eion 1$ in eye, interorbital 2$ in head, convex, suborbital width If 
m eye, opercle rugose striate. Rakere 7 + 12, lanceolate Bony 
bucklers 16, transverse 7, predorsal 5 D VI — 11, i, second spine 
1 tV m head, fourth ray 3; A. i, 9, i, third branched ray 2A, caudal 
lAi deeply forked, caudal peduncle depth 4, pectoral If, ventral 
If. Fins and bucklers pale brown, skin between bucklers on trunk 
and between ndgea on head, dusky neutral Length 130 mm 
Natal Bluff, 18 miles southeast 

HOLOCENTRIDAE 
Ho loc wt nu dlsdwas LacSpMo 
One, 95 mm. long Natal 

MyriprlctU mnrdjsn (FonkU) 

One, 183 mm long. Natal 

PEOASIDAE 

Fhuu dneoaia LlnnS 

Depth 5, head 2f, width 1}, snout 2, spatulate, each lateral edge 
minutely denticulate and 2 close set median ridges, eye 4f , mter- 
orbital 2f, concave Trunk above of 3 rings, first with pair of 
deep median concavities and each of others with single square 
concavity, tail with 7 rings behind vent D 5, first ray 1$ in head, 
A 5, first ray 2, P 11, length 2f in combined head and body, 
ventral 2f, caudal If in head, vent nearly midway between hind 
eye edge and caudal base Brown, reticulated with darker Snout 
and last half of tail blackish Head and trunk below whitish 
Ins silvery. Fins pale, with some dusky dots on pectoral, caudal 
and dorsal Length 57 mm 
Durban beach 

FISTULARIIDAE 

MsMaite pattaba LacAptde 

Depth 1} in eye, head 2f to caudal base, width 10 m head, snout 
If, from snout tip, eye 11}, 8f in snout, maxillary long as orbital 
socket, bony interorbital 3 m eye Skin naked, smooth D. 15, 
fifth ray 7 in total head length, A. 14, fifth ray 7f, caudal 7}, well 
forked, caudal peduncle depressed, least depth half width, pectoral 
8f; ventral 14f Back deep neutral gray, below paler, with lilac 
tints. Fins light brown. Caudal filament blackish Length 434 
mm. to caudal tip, filament 100 mm longer 
Natal ooast. 

VMolMte tlllott Klumtaser 

Depth equals orbit, Ilf in head, head 2j to caudal base, width 
12f, snout If, from snout tip. eye 12f, 9f in snout, maxillary 
slightly longer than orbital socket, 7} m snout; bony interorbital 
2m eye. Skin rough velvety to touch, median vertebral row of 
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narrow keels to dorsal and behind to caudal, similar ventral row 
from behind ventral to vent and behind anal to caudal D 15, 
fifth ray 6f in total head length, A 14, fifth ray 61, caudal 7}, well 
forked, eaudal peduncle depressed, least depth half width, pectoral 
8J , ventral 1 8J Back prout’s brown, lighter or wood brown below 
Silvery sheen on opercle Fins pale brown Length 420 mm 

Off Natal, in 40 fathoms 

Distinguished from the preceding by its rough skm and median 
row of keels Lives off shore in deeper water. 

MACRORHAMPHOSIDAE 

Notopofon UlUel Ketum 

Depth 3|, head 2J, width 4J, snout If, from snout tip, bent up- 
ward with straight lower profile, eye 5, 3} in snout, mouth very 
small, maxillary barely J of pupil, intcrorbital 5J in head, slightly 
convex. Rakers 6 + 13, short, slender Scales with 5 parallel 
horizontal keels, median ends in point and each 4 more similar, 
small marginal points D VI — 12, spinous fin inserted midway 
between hind eye edge and caudal base, second spine greatly en- 
larged, elongate and with row of serrae along each hind edge basally , 
soft dorsal origin little nearer caudal base than spinous dorsal 
origin, fourth ray 4} in total head length, A 20, third ray 6+ 
caudal 3J, em&rginate, pectoral rays 14, fin 2 A m head, ventral If 
in eye Nearly uniform pale brown Length 110 mm 

Natal coast, in 130 fathoms 

MUOIUDAB 

M«|fl loaftanuna OQnther 

Depth 3f , head 3f, width If, snout 4, eye 4, lids broad, cover 
hind third, diameter If in interorbital, maxillary 3f m head, con- 
cealed, reaches eye, upper lip width half of pupil, mandibular angle 
would form broadly obtuse, no teeth, interorbital 2f, broadly 
convex; lower preorbital edge finely dentate, scaled Rakers 
20 + 50, fine, lanceolate Scales 30 + 3, 12 transversely, 20 pre- 
dorsal, 5 behind depressed spinous dorsal, most of soft vertical fins, 
finely scaled, axillary pectoral scale 2 \ in fin, 4 or 5 basal striae, 
apical fringe of 35 points D. IV — I, i, 7, i, first spine 2 in head, 
first branched ray 2, origin of soft fin at first } of anal base, A III, 
9, I, first branched ray 2 , caudal peduncle depth 2f, pectoral 1^, 
reaches beyond spinous dorsal origin, ventral If, caudal deeply 
emarginate, 3f in combined head and body. Back gray brown, 
rows of scales on back and side above with gray brown line Dor- 
sals, caudal and pectoral grayish, last dusky basally. Lower fins 
and iris whitish. Length 148 mm 

Delagoa Bay. 



1025 ] 


NATURAL SCIENCES OF PHILADELPHIA 


209 


Mujll MheU Fonkil 

Depth 3| to 3J, head 3} to 3f, width If, snout 3f to 3f, eye 4f to 
44, lids cover hind half, diameter If m mterorbital, maxillary 3f to 
3f m head, not to eye, upper lip width 1 J in pupil, mandibular angle 
would form broadly obtuse, row of minute ciliate teeth, at least 
above, mterorbital 2f to 2J, broadly convex, lower and hind prc- 
orbital edges finely dentate Rakers 20 to 43 + 38 to 44, finely 
lanceolate Scales 33 to 35 + 5, 11 to 13 transversely, 19 to 29 
predorsal, 4 to 6 behind depressed spinous dorsal, soft vertical fins 
with small scales basally , axilary pectoral scale f of fin, 7 or 8 basal 
striae, with 1 to 3 auxiliaries and 44 to 60 imperfect apical points, 

4 or 5 transversely D IV — I, 8, i, first spine If to 2 7 V in head, 
first branched ray If to 2f, origin of soft fin at first f of anal base, 
A III, 9, i, first branched ray 1 f to 2 , caudal peduncle depth 2f to 
2f, pectoral 1A to If, to or little beyond spinous dorsal ongin, 
ventral If to If, caudal deeply emarginate, 3f to 3f in combined 
head and body “Gray, with 9 or 10 bright silvery arrow-like 
marks along laxly, over nose dark Fms transparent, black at base 
of pectoral and caudal tips ” Length 149 to 169 mm 

Delagoa Bay, two specimens 

Muffl nuerofepti smith 

Depth 3f , head 4f, width If , snout 3J , eye 4J, 1? in mterorbital, 
maxillary 5 lb head, exposed, not to eye, upper lip width half of 
pupil, mandibular angle would form broadly obtuse, row of minute 
ciliatc upper teeth, none below, ihtcrorbital 2J, broadly convex, 
lower and hind preorbital edges finely dentate Rakers 34 + 47, 
finely lanceolate Scales 35 + 5, 12 transversely, 25 predorsal, 

5 behind depressed spinous dorsal, soft vertical fins largely finely 
scaled, no axillary pectoral scale, 8 to 1 1 basal striae and 136 to 148 
obsolete apical points D IV — I, 8, i, first spme lj in head, first 
ray If, soft dorsal ongin over first \ of anal base, A III, 9, i, first 
ray 2, depth of caudal peduncle pectoral If, ventral If, caudal 
deeply emarginate, 3} m combined head and body Back and 
upper side dull gray brown, each scale row with pale gray streak, 
below whitish Ventrals whitish, other fins gray Length 275 mm 

Delagoa Bay 

Agrees with Mugrl troscheh Bleekcr, as defined by Weber and 
Beaufort, showing it to lie synonymous 

Bfuffl oUfoIepla Bloeker 

Depth 3f, head 3f, width If, snout 3}, eye 4f, If lh mterorbital, 
maxillary 34 in head, exposed, not to eye, upper lip width 2 in 
pupil, mandibular angle would form broadly obtuse, row of minute 
ciliate upper teeth, none below, mterorbital 2f, broad, slightly 
convex, lower and hind preorbital edge well dentate Rakers 
19 + 40, finely lanceolate Scales 27 + 6, 10 transversely, 19 pre- 
dorsal, 2 behind depressed spinous dorsal, soft vertical fins finely 
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scaled basally, no axillary pectoral scale, 8 or 9 basal striae, apical 
points 113 to 132 with 3 senes of basal segments. D IV — I, 8, i, 
first spine 1} in head, first ray If, soft dorsal origin over middle of 
anal base, A III, 9, i, first ray 1J, caudal 1, deeply emargmate, 
depth of caudal peduncle 2, pectoral 1$, ventral If Bade dull 

S ay brown, belrtw whitish, each row of scales with gray streak 
orsals, caudal, and pectoral grayish, other fins whitish Length 
128 mm, 

Delagoa Bay. 

Likely Mufftl diadema Gilchnst and Thompson 1 is a synonym, 
though vanes as Depth 4J, head 4$, snout 5|, scales 30, trans- 
versely 12, length 313 mm Regan records Mugil oltgolepta from 
the Seychelles 

8PHYRAENIDAE 

SphjiMM obtnaata Curler 

Depth 5| to 6}, head 2 ] to 3, width 1\ to 31; snout 21 to 21, from 
snout tip, eye 5 to 61, 21 to 21 in snout, maxillary 2} to 2} in head, 
1 to i to eye, expansion 2J to 3 in eye, teeth erect, vertical, 4 canines 
forward above, 2 symphyseal, close set, interorbital 6} to 6} m 
head, level, with median depression, prcopercle broadly obtuse. 
Scales 77 to 87 + 8 or 9, 10 above, 10 below, 26 to 30 prcdonal to 
eye, 43 to 46 basal stnae D V — I, i, 8, i, first spine 21 to 2 1 in 
total head length, first branched ray 2} to 2f , A II, i, 8, i, first 
branched ray 2f , caudal 1}, pectoral 2} to 2§, ventral 2} to 21, 
caudal peduncle depth 3} to 4^j. Back brown, below silvery 
white Dorsal and caudal pale, with terminal dusky gray tint 
Ventral and anal whitish Length 206 to 217 mm 
Delagoa Bay, two specimens. 

Spfayraaaa flavtoaoda RttppeU 

Depth 6|, head 2|, snout 2J, from snout tip, eye 4$, maxillary 
2f, not quite to nostnl, interorbital 5J Rakers 2, moderate 
Scales 76 + 9, 7 above, 8 below, 28 predorsal, 38 to 47 basal stnae 
D V — I, 9, i, second spme 3f m total head length, second ray 3^, 
A II, 9, i, second spine 9, second ray 31, caudal 1|, well forked, 
pectoral 3A, ventral 31 Back dark brown, sides, ins and below 
whitish. Dorsals and caudal gray brown, also upper pectoral 
rays, ventral and anal whitish Length 197 mm 
Delagoa Bay 

Sphpiaaaa Jalle Curler 

Depth 71; head 31, width 4J, snout 21 from snout tip, eye 61, 2f 
in Bnout, maxillary 21 m head, to hind nostnl, expansion If in eve, 
teeth erect, inclined backward, 4 canines in front above ana 1 
symphyseal below, interorbital 6$ in head, level, with 2 median 

1 Ann. S Af. Mu* , 11, pt 2, 1911, p. 42 Durban Bay 
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ridges approximating until midway m snout, preopercle rounded 
convexly Scales 121 + 9, 13 above, 13 below, 36 predorsal; 14 to 
16 basal striae D V— I, i, 8, i, first spine 3| in total head length, 
first branched ray 2}, A II, i, 7, i, first branched ray If; caudal 
If, forked, caudal peduncle depth 5, pectoral 2^, ventral 3} 
Neutral brown above, sides and below whitish SideB and back 
with obscure dark mottkngs Dorsals and caudal dusky, other 
fins paler Ventral whitish Length 265 mm 
Delagoa Bay. 

Wviuis jiponta Schlesel 

Depth 7f , head 2}, width 3, snout 2{, from snout tip, eye 6$, 
2f in snout, maxillary to hind nostnl, expansion 2 m eye, lower 
teeth slightly inclined back, and single backward projecting sym- 
physeal canine, mterorbital 6, preopercle obtuse, with slight notch 
behind. Single lanceolate gill raker m angle of gill arch Scales 
110 + 5, 12 above, 12 below, 35 predorsal to occiput; 40 to 42 
basal stnae. D V — I, 8, second spine 3} m total head length, first 
branched ray 3J, A. I, 8, first branched ray 3}, caudal 1), sharply 
forked, pectoral 2J, ventral 3} Neutral brown on back, sides and 
below whitish Dorsals and caudal grayish, paired fins and anal 
white Length 236 mm 
Natal. 

Sphyraena afneana Gilchrist and Thompson is evidently a syno- 
nym. 

POLYNEMIDAE 


NTdMtyfcU MXtarinf (Bloch) 

Depth 21 to 3, head 3 to 3J, width 2 to 2+ snout 4} to 51, eye 3} 
to 41, lids very extensive, maxillary, from snout tip, If to 21, 
extends little beyond eye center, expansion 2 m eye, mterorbital 
31 to 31 in head, convex, hind preopercle edge serrated. Rakers 
12 + 15, lanceolate Scales 40 to 45 + 4 to 8, 5 or 6 above, 9 to 
11 below, 18 to 23 predorsal, most fins densely scaly, 3 to 5 basal 
stnae and apical points 50 to 65 with 10 to 14 senes of basal seg- 
ments Small spine at front of lateral line D. VIII — I, 13, i, 
third spine 1} to 1} in head, first ray 1$ to 1}, A III, 12, i, third 
spine 34, first ray 1} to If, depth of caudal peduncle 2 to 2^, pec- 
toral 1{, filaments 6, with longest not reaching end of pectoral fin, 
ventral 1} to If, caudal 2f to 2J m combined head and body, 
deeply forked. Back pale olivaceous, below silvery white Black 
blotch long as eye at third scale of lateral line, extends over 5 
scales. Head pale in front and below Fins dusky to grayish 
terminally, spinous dorsal and pectoral incline to blackish, pectoral 
filaments pale. Length 136 to 180 mm 

Two from Delagoa Bay, and one from Tugela River m 60 fathoms. 
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STROMATRIDAE 

taonuttens oaptssJi Pappe 

Depth 2J , head 4$, width 1 § , snout 3, eye 5|, 2 in snout, maxillary 
4 in head, not to eye, expansion J of eye, teeth fine, even, form single 
compressed edge in jaws, none on palate or tongue, mterorbital 2\ in 
head, greatly elevated, convex Rakers 6 + 8, lanceolate Scales 
140, close along lateral line, tubes 105, 27 above, 60 below, 32 to 35 
concentric striae D v, 38, i, first branched rav If in head, A m, 
33, i, first branched ray 1§, caudal 2{, strongly forked, depth of 
caudal peduncle 2$, pectoral 1|, rays ii, 22 Brownish, with broad 
longitudinal slaty gray to bluish bands On back from after dorsal 
lobe, above lateral line, row of deep blue spots, variable. Vertical 
fins and pectoral with pale brownish, edges narrowly dusky Ins 
pale slate Length 338 mm 

Kuysna coast, 120 fathoms 

NO ME I DAE 

Moment gronoril (Gmolin) 

Depth 2}, head 3J, width 2J, snout 4J from snout tip, eye 3, 
maxillary 3|, to eye, mterorbital 3J, level Rakers 7 + 13, lan- 
ceolate Scales 47, 4 above, 15 below, 20 ? predorsal , lateral line 
high along back D X — mi, 20, spines little lower than rays, first 
branched ray 2J in total head length, A m, 15, first branched ray 
2|, caudal forked, little longer than head, pectoral and ventral each 
slightly less than head Largely bright silvery white Back and 
head above dull olivaceous, latter with dusky Five narrow ver- 
tical blackish bands Spinous dorsal black Soft dorsal whitish, 
with 3 blackish blotches Anal whitish, with 3 smaller blackish 
spots Ventral largely blackish, whitish basally in front Length 
73 mm 

Natal coast 
Pmbm bdteua Day 

Depth 2} , head 2J, width 22, snout 3J , eye 2f , maxillary 3, little 
beyond front eye edge but not quite to pupil, teeth small, fine, even, 
conic, unisonal in jaws, none on palate or tongue, mterorbital 3 in 
head, level Rakers 10 + 15, lanceolate Scales 44, 5 above, 17 
below, 12 predorsal to occiput , 3 or 4 basal striae and 20 to 40 circuit 
D X, I, 18, fifth spine 2 in head, second ray 2|, A III, 14, third 
spine 52, second ray 2!, caudal If, forked, pectoral 12, ventral 1{ 
Back hiBtre, sides Isabella color, below silvery white Obscure 
Isabella streak from shoulder to caudal base medially Ins silver 
white Spinous dorsal slaty black Soft dorsal slate, paler basally 
Anal brownish basally, edge whitish Caudal grayish, edges paler all 
around. Pectoral pale brown, paler below. Ventral gray medially, 
edges whitish Length 65 mm 
Richard’s Bay, Natal 

Possibly Paenea afneanua Gilchrist and von Bonde may not be 
different. 



1925] 


NATURAL SCIENCES OF PHILADELPHIA 


213 


CARANOIDAB 

SoombwoMea ianett-p«tri (Cuvier) 

Depth 3{ to 44, head 4| to 4J, width 2| to 2§, snout 34 to 34, 
from snout tip, eye 4 to 4f, 1J to 14 in snout, 14 in interorbital, 
maxillary, 14 to 2 in head, to hind pupil edge, expansion 24 to 3 in 
eye, mterorbital 3| to 3} in head, convexly elevated Rakers 
7 + 17, lanceolate Beales elongate, hastate, very small, cycloid, 
circuli 28 to 50 D I, VII — r, 19, i, third spine 44 in head, first 
branched ray 14 to 2, A II — i, 18, i, first branched ray 24 to 24, 
caudal peduncle depth 4} to 5, pectoral If, ventral 1| to If, 
caudal 4J to 44 m combined head and body, strongly forked Gray 
brown above, white below Along lateral line 5 dull neutral dusky 
blotches, not larger than pupil Ins silvery white Boft dorsal 
and anal whitish, former with apical blackish blotch Caudal 
grayish, other fins whitish Length 168 to 215 mm 
Dclagoa Bay 
SeombaroldM lyssa (FonkU) 

Depth 34, head 4J, width 2J, snout 44, from snout tip, eye 44, 
14 m mterorbital, maxillary If m head, reaches slightly beyond eye, 
expansion 3 in eye , mterorbital 3 m head , convexly elevated Rakers 
2 + 11, lanceolate Beales elongate, somewhat hastate, very small 
cycloid, circuli 40 D I, IV — t, 18, 1 , third spine 44 in total head, 
first branched ray 14 , caudal peduncle depth 44; pectoral 14 , 
ventral 14, caudal 3f in combined head and body, forked Gray 
brown above, silvery white below Row of 6 deep gray blotches 
along Bide of back above lateral line Soft dorsal and anal pale buff, 
former dusky gray marginally Caudal pale, edges dusky gray 
Paired fins, ins and mandible whitish Length 245 to 267 mm 
One from Delagoa Bay, and Natal, one 

DsMpton* MnetM-lwlMlM (V«tondenne«) 

Depth 44 , head 34, width 24 , snout 34, from snout tip, eye 34, 14 
in snout, lid covers last half, maxillary 2| in head, not to eye, ex- 
pansion 2 in eye, row of minute teeth in each jaw, little patch above 
each side anteriorly and triangular patch on vomer, mterorbital 3} 
in head, broadly convex, preoperclo flange with radiating venules 
Rakers 11+28, lanceolate Scales 50 + 33, straight section of 
lateral line 14m arch, 12 scales above, 35 predorsal to front eye edge, 
breast scaled, 23 to 25 complete circuli D. VIII — I, 31 + 1, 
third spine 14 in total head length, first ray 24, A II — I, 27 + 1, 
first ray 24; caudal 14 , forked, caudal peduncle depth 6), pectoral 
14 , ventral 2| Back olive brown, below whitish. Black spot, less 
than pupil, on opercle edge Jaw ends brownish Traces of 
median yellow lateral streak from head to caudal Dorsals and 
caudal grayish, other fins pale, end of soft dorsal dusted dusky 
gray Length 145 mm 
Delagoa Bay 
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According to Cunningham Caranx sancUte-helenae Valenciennes, 
C jacobae us and C muroads t Schlegel are synonymous. Schlegel’s 
figure of C muroadn shows maxillary } to eye, small black oper- 
cular spot not on humeral arch, dorsal ends brownish and a gilded 
lateral streak from head to caudal scutes He says it is distin- 
guished from C sanctae-helenae by the more elongate form and 
absence of black points of lateral line, also by anal rays (27). All 
this is hardly specific The other species of Schlegel, C. maru-adsi 
is probably valid, differing in the larger opercular black blotch, 
which extends on the humeral arch and apparently by the absence 
of a gilded lateral Btreak Its length is given as 250 to 275 mm 

M*f»lMpU Mtdri* (Ltand) 

Depth 4}, head 4J, width 14, snout 3}, from snout tip, eye 4f, 
11 in snout, 11 in interorbital, lid broad, maxillary 21 in head, 1 to 
eye, expansion 11 in eye, villiform bands of teeth in jaws, on vomer 
and palatines, interorbital 2}, convex Rakers 9 + 19, lanceolate 
Scales 25 + 54, arch 41 in straight section of lateral hne, 40 to 48 
circuit. D VIII-I, 12 + 8, third spine 2§ in head, first ray 21, 
A. II— I, 11+6, first ray 2J, caudal If, forked, caudal peduncle 
depth 10; ventral 2, pectoral If to caudal base Back olive brown, 
below whitish Dorsals, caudal, and upper half of pectoral olive 
gray, otherwise fins whitish. Length 282 to 335 mm 

Durban, two examples. 

Ms BBManUhilBM (Bloch) 

Depth 3f , head 3f, width 2f , snout 3f, from snout tip, eye 3^o, 
lids broad, maxillary 2|, reaches f in eye, expansion 2f , bands of 
fine teeth in jaws and on vomer, mterorbital 4f, slightly convex 
Rakers 11 + 21, lanceolate Scales 57 + 42, arch long as straight 
section of lateral hne, scute depth 2f in eye D. VlII — I, 26, 
third spine 2f in total head, first ray 2J , A II — I, 22, third spine 
4f, first ray 2f , caudal If, forked, pectoral 1-A, ventral 2 Back 
neutral dusky, below whitish Fins pale, dorsals and caudal grayish 
Length 224 mm. 

Natal. 

ftMhsnu Mafawtaona (Nltewm) 

One from Natal, which agrees with material m the U. 8 National 
Museum from the Cape of Good Hope Castelnau has named 
Trachvrus capensts, said to have 65 to 67 scutes in the lateral hne, 
though so incompletely described it has not since been recognised. 
My example has scutes 34 + 38. 

Ganaz d aooo n Jordan and Snjrdor 

Depth 2f t head 3, width 2f ; snout 2f, from snout tip; eye 4, If 
in snout, If m mterorbital, hd narrow, maxillary 2f in head, reaches 
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eye, expansion If, mterorbital 3f, convexly elevated Rakers 
8 + 19, lanceolate Beales 59 + 25, straight section 1 J in arch, 
scute depth 2f m eye, breast scaled D. I, VIII — I, 23, i, third 
spine 2| in total head length, first ray 2f, A. II — I, 22, i, first ray 
21, caudal If, pectoral 1, ventral 2f Back grayish, below whit- 
ish No opercular spot. Spinous dorsal dark gray Soft dorsal 
and anal whitish, each with broad submarginal dusky band, other 
fins pale Length 143 mm 

Natal coast, m 40 fathoms 

Previously only known from Hawaii 

Canm (KonkAl) 

Depth 2}, head 3], width 2|, snout 3f, from snout tip, eye 3f, 
If in snout, If m mterorbital, lid over last f of eye, maxillary 2f 
in head, reaches eye center, expansion 1 f in eye, row of strong, come 
teeth m each jaw, band of fine villiform ones on vomer, palatines 
and tongue; mterorbital 3f in head, convexly elevated, head above, 
preorbrtal and preopercle flange venulose Rakers 6 + 15, lan- 
ceolate Scales 55 + 28, arch If m straight section of lateral line, 
20 scales above, 3 1 below , scute depth 1 f in eye , breast naked below, 
except small median scaly patch close before ventral bases, 20 to 30 
complete circuh. D I, VIII — 1, 19, i, third spine 2f in total head 
length, first ray If, A. II— I, 16, 1 , first ray If, caudal 1, forked, 
caudal peduncle depth 7 , pectoral reaches third scute of lateral line 
or half way to caudal base, ventral 2 in head Back brown, below 
silvery white. Faint neutral dusky spot on operole, not larger than 
pupil Doreals brown, soft fin paler basally Caudal brown, 
other fins whitish Length 173 mm 

Delagoa Bay 
Oinu ksBs Cuvier 

Depth 3. head 3f width 2f , snout 3f, from snout tip, eye 3f, hd 
oo vers half of eye behind, maxillary 2f, to pupil, expansion f m 
eye, row of small, conic uniform teeth in each law, band of villiform 
ones on vomer, palatines and tongue, mterorbital 3|, convex, pre- 
opercle flange with radiating venules Rakers 12 + 28, lanceolate 
Scales 36 + 46, arch 2f in straight section of lateral lme, 16 scales 
above, 24 below, scute depth If in eye, breast densely scaled, circuh 
14 to 23, complete. D I, VIII— I, 23, third spme 2f in total head 
length, first ray If, A. II— I, 19, first ray 1^, caudal peduncle 
depth 6, caudal widely forked, 3^ m combined head and body, 
pectoral to 12th scute of lateral line or 2f to caudal base, ventral 
f to anal. Back gray brown, below silvery white. Ins white 
Blue black blotch, nearly sise of eye, on operde. Spinous dorsal 
dusky gray. Soft dorsal grayish, lobe tipped white Paired fins 
and anal white Length 167 mm 

Delagoa Bay. 
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Canns Msfudatu Quoy and Galraard 

Depth 2}, head 3}, width 2J, snout 3, from snout tip, eye 4, hd 
covers last J, maxillary 2, to eye center, expansion 1J m eye, row of 
short conic teeth in each jaw and band of minute ones on vomer, 
palatines and down center of tongue, mterorbital 3J, convexly 
elevated , preopercle edge with radiating venules Rakers 7 + 18, 
lanceolate Scales 44 + 30, arch 1$ in straight section of lateral 
line, scute depth 2 in eye, breast densely scaled, circuli 13 to 30, 
complete D VIII — I, 20, i, third spine 2f in total head length, 
first ray 1-ft, A II — I, 16, i, first ray 1}, caudal 1 1, forked, caudal 
peduncle depth 0}, pectoral 2£ to caudal base, reaches sixth scute 
in lateral line, ventral 2J in head Brown above, below silvery 
white Small round black spot, barely \ of pupil, on opercle 
Dorsals and caudal gray, paned fins and anal white Length 182 
mm 

Dclagoa Bay 

This is Caranx hippo * (non Lmn£) Gilchrist and Thompson,* from 
Natal 

Cum suras (For»k41) 

Depth 2}, head 3}, snout 3}, from snout tip, eye 4, lid narrow, 
maxillary 2J, to eye center, expansion 1$ m eye, mterorbital 3J, 
elevated convexly, with median ridge to spinous dorsal Rakers 
7 + 17, lanceolate Scales 52 + 37, 23 above, 30 below, 32 pre- 
dorsal to occiput, arch 1} in straight section of lateral line, breast 
and chest completely scaled, circuli 18 to 30 D I, VIII — I, 20, i, 
fourth spine 3 in total head length, second ray 2, A II — I, 16, i, 
second spine 6$, first ray 2^, caudal 1 7, forked, ventral 2f , pec- 
toral longer than head, reaches little beyond angle of lateral line 
Back pale brown, below silvery white Ins buff white Opercle 
without dark spot Spmous dorsal dusky gray Soft dorsal 
yellowish basally, upper half of front lobe black and fin pale dusky 
marginally Anal pale yellowish Caudal bnght yellow, upper lobe 
pale dusky terminally Paired fins pale yellowish “White, with 
black spots. Fins yellow Eye gray and white ” Length 179 mm 

Dclagoa Bay 

CsiamsMss nulobariou (Schneider) 

Depth 2^ to 3), head 3} to 3$, width 2}, snout 2f to 3, from 
snout tip, eye 3J to 3§, 1J m snout, lid marginal, maxillary 2} to 
2}, to eyo, expansion \ eye, teeth m vilhform bands m jawB, nar- 
rowing unisenal behind, and band of vdliform teeth on vomer, 
palatines and tongue, mterorbital 3f to 4, convexly elevated; few 
venules on preopercle flange Rakers 9 to 11 + 23 or 24, lanceolate 
Scales 60 to 85 + 37 to 40, 23 above, 48 below, arch 1} m straight 
section of lateral line; scute depth 6 m eye; breast far back as vent 


* Ann S Af Mua , 6, 1908, p 240 
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naked, circuit 12 to 30 D I, VIII — 1, 22, i, third spine 2f in total 
head length, first ray If, A II — 1, 18, I or 19, i, first ray 2, caudal 1$, 
forked, ventral 2}, pectoral 2} in combined head and body, reaches 
straight section of lateral line Back brown, below silvery white 
Upper hind opercle edge neutral dusky space equal to eye. Fins 
pale brown, lower more whitish Length 155 to 157 mm 

One from Delagoa Bay and Natal, one 
Oarucoidw srmttni (FonkU) 

Depth 1} to 2, head 3}, width If to 2, snout 3^ to 3f, from snout 
tip, eye 3 to 3f, If in snout, lid covers last f, maxillary 2f to 2f, to 
pupil, expansion 2 to 2f in eye, band of villiform teeth in jaws and 
triangular patch on vomer, none on palatines, interorbital 2} to 3 f, 
convexly elevated Rakers 12 + 22, lanceolate Scales 70 + 34 
or 35, straight section f of arch of lateral line, scutes moderate, 
breast naked back far as vent, 48 + 35 to 37 converging circuit, 
none united on median vertical axis D I, VIII — I, 21, i. fourth 
spine 2f to 2f in total head length, first ray elongate, filiform, half 
combined head and body or tip to middle of caudal peduncle, to 
middle of caudal base m young, A II — 1, 18, i, first ray 1}, caudal 
peduncle 5 to 6; ventral If to 2, caudal 3 in combined head and 
body, forked, pectoral to straight section of lateral line, If to 
caudal base Back brown, below silvery white Marginal blackish 
opercular blotch not quite deep as eye Fins grayish terminally, 
filaments and spinous dorsal edge dusky Ventral grayish ter- 
minally, blackish in young length 147 to 250 mm 

Three from Delagoa Bay 

Not previously reported from South Africa 
Icyri* tod tos Kflppeii 

Depth If, head 2f , snout 2, from snout tip, width 2J its length, 
eye 4 in head, If in snout, lid narrowly marginal, maxillary 3 in 
head, f to eye, expansion 2f in eye, teeth m viuiform bands m jaws 
and on tongue medianly, palate edentulous, interorbital 5f in head, 
convexly elevated, with high, trenchant median ndge Rakers 
10 + 24, lanceolate Pores 67 + 50 in lateral Ime, arch If In 
straight section, scutes small and few D. VI— 1, 18, i, spines very 
low, obsolete, first 7 rays filamentous and longest to end of caudal, 
A. 1, 16, i, first 3 rays filamentous, first longest or but little shorter 
t han dorsal, caudal If in head, forked, depth of caudal peduncle 
8f ; pectoral falcate, If to caudal base, ventral ends in long fila- 
ments nearly reaching caudal base. Back above eye brown, below 
silvery white. Five leaden gray vertical bands on side, nearly 
twice as wide as interspaces. Opercle deep brown above Fins 
pale, even whitish on dorsal and anal basally, dusky to blackish 
terminally Caudal grayish, pectoral pale. Ventral blackish. 
Length 190 mm 

Delagoa Bay. 
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Bhphirii otttaris (Bloch) 

Depth 1J, head 2#, snout 3, from snout tip, width li its length, 
eye 3 in head, manllary 2), to eye, expansion 2} in eye, bandB of 
villiform teeth in jaws, palate and tongue edentulous, interorbital 3 
in head, convexly elevated, median ndge to spinous dorsal Rakers 
4 + 15, lanceolate Lateral line without scales, straight section 1} 
in arch, keel and scutes very slight D VI — ii, 19, spines obsolete, 
first 6 rays elongated filaments longer than body, A II — I, 16, I, 
soft fin Idee soft dorsal, only first 4 rays filamentous, caudal 1$ in 
head, forked, ventral 1, pectoral reaches little beyond angle of 
lateral line “Silvery, with 4 or 5 broad, faint, curved brassy 
bands ” Length 115 mm 
Natal 

ipolwtiu nlfor (Bloch) 

Depth 21, head 4, width If, snout 3^, eye 6f, 2 in Bnout, 2} m 
interorbital, maxillary 3f in head, to eye, expansion If in eye, 
teeth fine, unisenal, conic, none on palatine or tongue, interorbital 2, 
convexly elevated Rakers 7 + 14, lanceolate Scales 110, with 
dozen along caudal peduncle slightly keeled, 28 scales above, 40 
below, single basal stria, circuit 115 to 136 D u, 46, I, third 
branched ray If in head, A ii, 37, i, third branched ray If, caudal 
pedunelo depth 4f , caudal 3} in combined head and body, forked, 
pectoral ii, 18, length 2f, falcate “Body purplish gray, darker on 
back Caudal fringe, fins, body color Kye coppery, with yellow ” 
Inside thorax dusky Length 500 mm 
Natal 

LEIOGNATHIDAE 


Lriognsthui squab (Fonkil) 

Depth 1 f to 1 f , head 3f to 3f , width 2 to 2^, snout 3, eye 3 to 3f , 
If to If in snout, maxillary 2f to 2} m head, only end exposed, 
reaches eye, band of small, even, fine, somewhat flexible, short teeth 
in each jaw, interorbital 3 to 3^, convex generally, median de- 
pression sloping m wide concavity to occipital process Rakers 
5 + 18, lanceolate Pores 56 to 57 to caudal base, chest and 
breast apparently naked D VIII f 15, i, or 16, i, second spine 1) 
to If in head, A III, 14, i, second spine If, caudal 1, forked, caudal 
peduncle depth 4f to 4f , pectoral If to If , ventral 2 to 2f Back 
brown till level with eye, below silvery white Dusky blotch each 
side of snout Lips pale Dorsals and caudal grayish, hind edge 
of latter dusky, pale basally, other fins whitish Pectoral axil 
blackish Length 132 to 147 mm 

TVo from Delagoa Bay. 

IiwI k raooatss (Buch»n*n-H»ralHon> 

Depth If to If, head 3f, width 2 to 2 A, snout 3-jV to 3f, from 
snout tip, eye 2f to 2f , maxillary 2f to 2f ; fine teeth in bands m 
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jaws, mterorbital 3J to 4, convex Rakers 6 + 19, lanceolate 
Scales very minute, over most of breast, pores 42 to 52 m lateral line 
which ends opposite middle of soft dorsal D. VIII, 16, second 
spine 1} in total head length, A III, 14, second spine 2\ to 3, 
caudal 1, forked, caudal peduncle depth 4j to 5, pectoral 1 J to 1}, 
ventral 2} Back brown till level with eye above, also blotched ir- 
regularly dusky brown Below silvery white Dusky line forward 
from front eye edge to mandible articulation Dusky streak each 
side of snout edge above maxillary Opercle with dusky spot above 
Dorsals and caudal grayish, other fins more whitish, with axillary 
pectoral base dusky Length 97 to 128 mm 

One from Delagoa Bay and two from Natal 

Ouu minute (Bloch) 

Depth 2^ ff to 2 \ , head 2J to 3, width 2,^ to 2J, snout 3A to 3J, 
from snout tip, eye 3, maxillary 1J to 1 Art to front pupil edge, ex- 
pansion 1J in pupil, teeth come, strong, unisenal and 2 anterior in 
each jaw strong canines, none on palate or tongue, mterorbital 3 to 
3i in head, broadly convex Rakers 11 + 13, lanceolate Tubes 
30 in lateral line, reach soft dorsal medially D VIII, 16, i, 
second spine 1| to 1$ m total head length, A III, 14, i, second spine 
2 to 2|, caudal 1$ to 1 J, forked, caudal peduncle depth 4} to 5|, 
pectoral If to 1 1 , ventral 1 1 to 2 Brown, below little paler Upper 
lip edge and mandible below dusky Ins white Spinous dorsal 
and pectoral base dusky Caudal grayish, other fins whitish, with 
dusky line close along bases of doisals and anals length 111 to 
128 mm 

Delagoa Bay, three specimens 

Ga*za aequulaeformix Klunzingcr appears to differ in the depth 

21 

CHEILODIPTERIDAE 

ArchamU MneoU te (Cuvier) 

Depth 2J, head 2 1 , snout 4f, from snout tip, eye 2}, maxillary 2, 
expansion 3 m eye, reaches | in eye, row of fine low teeth in jaws, on 
each palatine and across vomer, mterorbital 3| m eye, convexly 
elevated, preopercle ridge slightly uneven, strong spine at angle, 
preopercle edge denticulate around angle, otherwise entire Rakers 
5 + 18, lanceolate Scales 23, 2 above, 7 below, 4 ? predorsal, 2 
rows on cheek, 11 to 20 basal striae, apical points 65 or 66 D 
VI— I, 9, i, second spine 2$ in total head length, first ray 1}, A. II, 
14, i. second spine 2f, second ray 2{ , caudal li, slightly emargmate, 
caudal peduncle depth 3 , pectoral 1} , ventral 2 Pale brown, finely 
dusted with dusky, little pronounced on back Ins silvery white. 
Vertical fins pale, with dusky gray dots Blackish ellipsoid blotch 
at caudal base medially. Paired fins pale “ Pinkish, with silvery 
Caudal pink and other fins lighter, black blotch in tail root” 
length 85 mm. 

Delagoa Bay. 
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AMBASSIDAE 

Aab —to imbat to (Uojptde) 

Depth 2f , head 2f, width 2f , snout 41, eye 3), maxillary 2}, to 
pupil, expansion 2} m eye, mterorbital 4§, httle convex, preopercle 
edge finely serrate, also lower edge of preopercle ndge though its 
hind edge entire , 5 enlarged serrae at preopercle angle and 3 at ndge 
angle Rakers 9 + 21, lanceolate Scales 28 + 4, 4 above, 7 
below, 16 predorsal, 3 rows on cheek, 3 or 4 basal striae. D. VII, 
9, i, second spine If in total head length, first ray 2, A. Ill, 9, i, 
third spine 2f, first ray 2f, caudal forked, little less than head, 
pectoral 1$ , ventral If Cream buff with slight olive tint on back, 
pinkish buff on head below and belly Narrow leaden line along 
vertebral axis of tail. Ins and opercle with pale brassy tints 
Fins pale, second membrane of spinous dorsal tinged dusky. Length 
190 mm 

One from Natal 

Ambassm naialensis Gilchrist and Thompson* is doubtless a 
synonym If Sctaena safgha Forsk&l is the same, as has been con- 
tended, this name should be adopted and the species called Ambaasts 
safgha 

Anbaaala nrotMnl* Blocker 

Depth 2f to 2f , head 2f to 2}, width 2f to 2$ , snout 4$ to 4|, from 
snout tip, eye 2| to 3, maxillary 2$ to 2J, not quite to pupil, ex- 
pansion 34 to 4 m eye, teeth minute, in narrow band in jaws, on 
vomer and palatines, mterorbital 4 m head, slightly convex, lower 
preorbital edge, lower edge and ndge of preopercle, denticulate 
hind edges entire Rakers 7 + 21, lanceolate Scales 23, 6 above, 
5 below, 11 predorsal, 2 rows on cheek, 7 to 11 weak basal stnae 
D. VI or VIII, I, 8, i to 10, i, second spme I-j*» to 1$ m total head 
length, first ray If to If, A III, 10, i, third spine 1$ to If, first ray 
14 to If, caudal peduncle depth 2f to 2f , pectoral If to If, ventral 
If, caudal 2f to 2f in combined head and body, forked Pale 
brown, scattered dusky dots on scales of back. Row of blackish 
dots on second membrane of spinous dorsal Length 40 to 52 mm 

Delagoa Bay, four examples. 

8BRRANIDAE 

SERRANINAE 

CaphalopboHs aararttna (Valenctennw) 

Depth 2$, head 2f, width 2f , snout 3f, from snout tip; eye 6, 
2 m snout, If m interorbital, maxillary 2 in head, to hmd pupil 
edge, expansion If m snout, upper teeth 4 to 6 senes and outei 
enlarged row, lower 4 rows, 3 rows posteriorly ; canines f , concealed 

’Ann S Af Mua., 6, 1908-11, p 148 Inner Harbor, Durban 
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broad angled short band of small teeth on vomer and short band on 
each palatine, mterorbital 6 in head, little convex, preopercle edge 
minutely serrate, upper and lower opercular Bpines opposite, median 
closer to lower Rakers 9 + 15, lanceolate. Scales 123 + 10, 
pores 73 4- 4, 17 scales above, 36 below, 38 predorsal to front eye 
edge, 24 across cheek to preopercle ridge, maxillary minutely scaled 
above, 4 to 7 basal stnae, 13 to 31 apical points with 2 to 10 senes 
of basal elements D IX, 15, i, third spine 3f in total head length, 
tenth ray 2$, A III, 9, i, third spine 3, second ray 2, caudal 14, 
convexly rounded bchmd, caudal peduncle depth 2f, pectoral lj, 
ventral. If Light pink Hmd part of body dusted brownish 
Vertide fin edges narrowly dusky, also caudal membranes termi- 
nally. Pectoral and ventral edges more or less dusky Length 333 
mm 

Delagoa Bay. 

CsphalophoHs mtnUtni (FnnkU) 

Depth 3, head 2f, width 2f , snout 3|, from snout tip, eye 7, 2 in 
snout, If in mterorbital, maxillary 2 in head, to eye center, expan- 
sion equals eye, upper teeth 5 to 7 rows and outer enlarged row, 
lower 4 or 5 rows, 3 rows posteriorly, canines f , broad angled band 
of fine vomerine teeth and short band on each palatine, mterorbital 
6f in head, slightly convex, hind preopercle edge with obsolete fine 
serrae, lower entire, lower and median opercular spines opposite, 
closer than advanced upper Rakers 8 + 15, lanceolate Scales 
100 + 8, pores 49 + 4, 14 scales above, 32 below, 60 predorsal to 
nostrils, maxillary minutely scaled, 8 to 10 basal striae, apical 
points 60 with 3 rows of basal segments D IX, 14, i, fifth spine 
4f in total head length, fourth ray 3, A III, 9, I, second spine 3, 
fourth ray 2f , caudal 2, convex behind, caudal peduncle depth 3, 
pectoral If, ventral 2. Pink, with small dusky gray spots, none 
larger than eye, over head and body except chin, breast and belly, 
each with dusky edge and some larger on side of abdomen Ver- 
tical fins closely spotted darker, edges narrowly dusky Pectoral 
base with 3 spots, otherwise it and ventral unicolor Row of spots 
along each lip and maxillary Length 300 mm 

Natal coast, in 25 fathoms 
lonlMrthis MbutoMas (OMtelnsu) 

Depth 2J, head 2f, width 2f, snout 4f, from snout tip; eye 4J, 
maxillar y 3, to hind pupil edge, expansion 1} in eye, bands of fine 
teeth m jaws, bisenal along sides of mandible posteriorly, with 
slightly enlarged outer row above and several each side below, fine 
teeth on vomer and palatines, mterorbital 7f in head If m eye, 
narrowly concave, hmd preopercle edge serrate, 3 spines on lower 
edge directed forward Rakers 6 + 13, lanceolate Scales 86+9, 
tubes 52 + 4, 15 scales above, 33 below, 43 predorsal, 19 rows on 
cheek, very few scales on maxillary expansion above, 8 basal striae 
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and 1 or 2 auxiliaries, 25 to 29 apical points with 3 or 4 shorter 
basal senes, 15 to 17 circuit, apically 55 D XII, 10, i, fifth spine 
3f in total head length, third ray 3f , A III, 7, i, third spine 4$, 
caudal 2f, slightly convex, caudal peduncle depth 3, pectoral If, 
ventral 2} “Mauve gray, darker along back and bases of dorsal 
spines Body covered with spots and streaks of orange red Spots 
on dorsal larger Eye lid spotted red Face spots smaller Eye 
silvery and light brown Fins dark brown and black, pectoral 
yellow ” Length 208 mm 

North coast Natal, in 8 fathoms 

Bamma StssMithna Valenclennca 

Depth 3, head 2$ to 2f, width 2 to 2| , snout 4} to 4f, from snout 
tip, eye 4f to 4f , maxillary 2}, to hind pupil edge, expansion 2 in 
eye, camnes f, teeth small, innermost depressible, bwcnal along 
Bides of mandible, band of fine teeth on vomer and each palatine, 
interorbital 0} in head, little convex, hind preopercle edge serrate, 
2 largest points below, lower edge entire Rakers 8 + 16, lance- 
olate Scales 90 + 4, pores 50, 12 scales above, 30 below, 55 pre- 
dorsal, 30 across cheek to preopercle angle, few small weak scales 
on maxillary above, 4 or 5 basal striae and 23 to 30 apical points 
with 5 or 0 basal senes D XI, 10, I or 17, I fourth spine 2} to 
2} in total head length, seventh ray 2}, A 111, 8, 1, second spine 3f 
to 3i, fourth ray 2f to 2+ caudal 1}, pectoral If to If, ventral 2f 
“Banded red on pale brown, with white markings and spots on 
throat and belly ” Five broad deep brown transverse bands, re- 
flected on vertical fins, which terminally clouded dusky Jaws with 
4 dark blotches and dark streak along maxillary groove Length 
128 to 150 mm 

Two from Natal 
tanni sum (Bloch) 

Depth 2f to 2f, head 2f to 2|, width If, snout 4f to 4f, from 
snout tip, eye 0 to 6f, If in snout, maxillary 2f to 2f in head, to 
hind pupil or eye edge, expansion If to If in eye, 3 or 4 upper mner 
teeth enlarged, depressible, lower in 4 rows anteriorly, 2 posteriorly, 
band of small teeth on vomer and palatines, lnterorbital 0 m head, 
slightly convex, hind preopercle edge denticulate Rakers 5 + 14, 
lanceolate Scales 117+7, pores 47 + 2, 15 scales above, 41 below, 
80 prcdorsal, 5 basal stnae, apical points 23 to 30 D XI, 10, i, 
third spine 3 to 31 in total head length, seventh ray 2f to 2| , A III, 
8, i, third spine 3f to 3f, fourth ray 2f to 2f , caudal If to 2, convex 
behind, caudal peduncle depth 3f , pectoral 1}, ventral 2 to 
“ Spotted with shades of brown on a yellow ground, spots smaller on 
pectoral and caudal ” Largest spots smaller than eye, crowded on 
head above, muzzle, pectoral, caudal, soft dorsal and anal, with 
narrow pale reticulating line between Spots sparse on breast, 
belly and under surfaces Length 240 to 275 mm. 

Two from Natal 



1925 ] 


NATURAL SCIENCES OF PHILADELPHIA 


223 


S ic n umi ImimMoi (Bloch) 

Depth 2f , head 2f, width 2J, snout 4f, from snout tip, eye 7}, 
1} in snout, If in interorbital, maxillary 2$ in head, extends little 
beyond eye, expansion equals eye, mandibular teeth trisenal, 
interorbital 4| m head, little convex, hmd preopercle edge finely 
serrated linkers 8 + 13, lanceolate Scales 90, tubes 60 + 4, 
tnfid, 19 scales above, 30 below, 80 predorsal, 7 to 9 basal stnae 
D XI, 16, fourth spine 4} m total head length, sixth ray 2), A III, 
8, third spine 4f, fourth ray 2J, caudal lj, convex behind, pectoral 
If, ventral 2 \ Brown, with 4 broad dusky brown cross bands 
Maxdlary with 3 blackish blotches Fins and lower surfaces 
yellowish buff generally, former all more or less spotted with 
blackish Length 290 mm 

Umgeni, Natal 
Swmima iudslps (FonkU) 

Depth 2f to 3, head 2} to 2}, width 2 to 2J , snout 3} to 4), from 
snout tip, eye 5, If to 1 $ in snout, maxillary 2$ to 2} in head, to eye 
center or hmd eye edge, expansion 1} in eye, mandibular teeth 
largely tnsenal, interorbital 7’ in head, level Bakers 8 + 17, 
lanceolate Beales 105 + 6, tubes 46 to 49 + 5, 16 scales above, 33 
below, larger predorsal 53 ?, 5 or 6 basal stnae, apical points 35 to 
42 with 3 to 5 rows of basal segments, maxillary naked D XI, 
15, i, or 16, i, third spine 3{ to 3f in total head length, eighth ray 
2} to 3J, A III, 8, i or 9, i, second spine 31 to 3|, fifth ray 24 to 21, 
caudal If to 2, convex behind, pectoral 1} to If, ventral 2f to 2f 
Pale uniform brown, lighter below Transversely across head and 
back 8 bands of drab, wide as interspaces, not m adult Spinous 
dorsal membranes edged black Caudal and pectoral brownish, 
other fins paler Length 200 to 300 mm 

Natal, two specimens 

IWtimi MBJUntt Valenciennes 

Depth 2f to 2}, head 2| to 2|, width If to 2f , snout 3 to 3f, from 
snout tip, eye 6 to 7 J, 2 to 2f in snout, equals bony, level interorbital , 
maxillary 2 in head, extends little beyond eye, expansion 1} to If 
in snout, teeth tnsenal along sides of mandible, preopercle edge 
minutely and feebly serrated Bakers 9 + 16, lanceolate Scales 
110 + 15, tubes 68 + 5, 20 scales above, 36 below, 65 predorsal to 
nostnls, maxillary naked or upper half minutely scaled, 6 to 10 
basal stnae, 46 to 50 apical points with 4 rows of basal segments 
D. IX, 15, i, fourth spine 3f in total head length, fourth ray 2f to 
2$, A III, 9, i, third spine 3, fourth ray 2, caudal If to If, convex 
behind, pectoral If to If, ventral If to If Pale uniform brown 
Soft vertical fins edged narrowly dusky Length 332 to 337 mm. 

Natal, two specimens. 
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Butiaoi m o d tlm (GilchrUt and Thompson) 

Depth 3, head 2 \, width 2, snout 3$, from snout tip, eye 6, 1} m 
snout, If m mterorbital, maxillary 21 in head, to hind pupil edge, 
expansion If in eye, upper teeth in 4 or 5 rows and outer enlarged 
senes, several mner enlarged and depressible, lower teeth in 4 rows, 
laterally enlarged inner row and single outer row, interorbital 51 in 
head, broadly convex, hind preoperclo edge finely serrated, 6 or 
more denticles little enlarged at angle, median opercular spine closer 
to lower and well behind upper Rakers 7 + 17, lanceolate. Seales 
102, tubes 71 + 3, 20 scales above, 30 below, 76 predorsal, hind half 
of maxillary scaly, 8 to 10 basal stnae, apical points 28 to 33 with 
2 or 3 rows of basal segments D XI, 16, i, third spine 3 m total 
head length, first ray 3f, A III, 8, i, third spine 4f, third ray 2§, 
caudal if, truncate, caudal peduncle depth 4J; pectoral 2, ventral 
2J. Above broccoli brown, ecru drab below. Vertical fins little 
darker than back, lower anal edge broadly whitish Pectoral pale, 
whitish below terminally Ventral largely slaty, basally and mar- 
ginally whitish Length 407 mm 

Pondol and Cape trawl, 140 fathoms 

Samira* Mernlaoptmetatau (Bloch) 

Depth 2 1 , head 2 \, width 2 \, snout 4J, from Bnout tip, eye 4J, 
maxillary 2 \, to hind eye edge, expansion \ eye, upper teeth m 4 
rows with outer enlarged, lower 2 or 3 rows with outer enlarged, 
mterorbital 7 { in head, convex, hind preopercle edge finely serrate, 
5 large teeth just above angle, median opercular spine most pos- 
terior Rakers 7 + 14, lanceolate. Scales 94 + 10, pores 53 + 7, 
12 scales above, 29 below, 50 predorsal, 20 rows across cheek to pre- 
opercle edge, maxillary naked, 5 or 6 basal striae, 26 to 32 apical 
points with basal segments in 7 or 8 rows D XI, 16, I, third 
spine 3 m total head length, fifth ray 2f , A III, 8, i, second spme 4, 
fifth ray 2 \, caudal 1}, convex bemud, caudal peduncle depth 3f , 

E ectoral 1 } , ventral 2f Deep sepia, with 6 transverse obscure dark 
ands Below, sides of head, chest and breast, reticulated broadly 
with deep brown, leaving large, scattered, pale blotches, 3 pairs on 
mandible below Blackish streak in maxillary groove. Pectoral 
base with dark brown blotch, fin pale gray terminally Other fins 
dusky terminally, dark bands on trunk extending on dorsals. Length 
180 mm 
Natal coast 

Ssmau itralatu ValeactotuMi 

Depth 2} , head 2J, width 2$; snout 4f, from snout tip, eye 4f, 
maxillary 2 \ to hind eye edge, expansion 1} in eye, upper teeth 4 or 5 
rows ana outer enlarged row, 2 rows along side of mandible, be- 
coming unisenal behind, band of come teeth broad angled on vomer 
and bisenal on palatines, mterorbital 8} in head, slightly concave, 
hind preopercle edge finely serrate, lower edge entire, median oper- 
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cular spine most posterior Rakers 7 + 15, lanceolate Scales 
92 + 7, pores 52 + 4, 11 scales above, 30 below, 48 of larger on 
prcdorsal, maxillary naked, 5 to 7 basal striae with 3 auxiliaries, 
32 to 38 apical points, with 4 rows of basal segments D XI, 17, i, 
fourth spine 3 in total head length, sixth ray 3}; A III, 8, i, second 
spine 3f, sixth ray 3, caudal 1 J, convex behind, caudal peduncle 
depth 4j, pectoral If, ventral 2} Dull brown, each scale with 
darker spot, paler below. Several dark brown streaks radiate from 
lower hind eye edge Blackish line along dorsal base Fins pale 
dusky terminally Length 298 mm 

Durban, 40 fathoms 

Boulenger’s account of the type agrees very well, except it has one 
more dorsal spine I can hardly believe this of specific value as I 
occasionally find the dorsal spines vary m species of Serranua 
Eptnephelua grammatophorus Boulenger 4 would then fall a synonym 

Samiras tsarina (Ponktl) 

Depth 3J, head 2$, width 2J, snout 3f, from snout tip, eye 7, 
maxillary 2^, little beyond eye, expansion equals eye, 3 rows of 
mandibular teeth, intcrorbital 7 in head, nearly level, hind pre- 
opercle edge serrate, lower entire Rakers 9 + 17, lanceolate 
Scales “33 + 12, tubes 50 + 5, 12 scales above, 26 below, 82 prc- 
dorsal, 33 across check, upper } of maxilary expansion finely sealed, 
6 to 8 baBal striae and 1 or 2 auxiliaries, circuli 40 D XI, 15, i, 
fourth spine 31 in total head length, third ray 3f, A III, 8, i, 
second spine 4}, fifth ray 3, caudal 2, convex behind, caudal pe- 
duncle depth 3§, pectoral 1}, ventral If “Body pale mauve, 
darker on back. Belly white, spotted with Vandyke or red brown, 
belly Bpots redder Dorsal white and pale gray, with spots over 
Bpines Pectoral, caudal, anal and lower dorsal whitish, with pale 
blue Pectoral with shades of yellow and small spots at base Eye 
deep olive and with golden ring " Length 270 mm 

Durban Bay 

Aulaaoaspfcalns taramlncktt Bleaker 

Depth 3, head 2f, width 3, snout 2J, from snout tip, eye 7f, 2f m 
snout, maxillary 2 in head, to hind pupil edge, expansion equals eye, 
teeth in 5 or 6 rows above and 3 or 4 below and both jaws with 
outer enlarged row, interorbital 6J m head, convex, preopcrcle edge 
irregularly denticulate, interorbital, occiput and preorbital with fine 
stnae, median opercular spine with several small terminal serrae, 
opposite lowest spine. Rakers 6 + 18, lanceolate. Scales 92 + 6, 
tubes 64 + 4, 7 scales above, 26 lielow, 25 predorsal to occiput, 15 
rows across cheek to preopercle angle, vertical fins, except caudal 
base narrowly, scaleless, 11 of 12 basal stnae, 8 to 12 apical points 
with 2 or 3 rows of basal elements D IX, 12, i, third spine 3f m 

4 Ann S Af Mua, 13, 1005, p 64, PI 3 Natal 
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total head length, second ray 3, A III, 0, i, third apme 0j, second 
ray 2} , caudal 2J, truncate , pectoral 21 , ventral 2} "Back black 
Belly and sides plum blue Lemon yellow stripe along back Tail 
bluish.’’ Length 300 mm 
Natal coast, 25 fathoms 


ANTHIINAE 

8mv» IHtrimli now *epcie» Text figure 2 

Depth 21 , head 2f , width half its length Snout 31 in head, from 

snout tip, eye 4}, iy ff in snout, 11 in interorbital, maxillary reaches 
opposite eye center, expansion 1J m eye, length 2 m head, teeth 
uniformly fine, m bands m laws, on vomer and palatines, mterorbital 
convex, 2f in head, hind preopercle edge with olisolete minute 
serrae Gill-rakers 10 + 24, lanceolate 
Scales in lateral line 42 tubular to caudal base, 9 above to spinous 
dorsal origin, 18 below, 38 predoreal Tubes m lateral line rather 
large, simple Scales with 5 to 8 incomplete, short, marginal striae 
and many as 15 incomplete submarginal, apical denticles 75 to 87, 
umsenal, circuit minute. 



Figure 2 — Sacura nalalenn* new species 


D X, 18, i, fifth spine 3} in total head length, third ray filamen- 
tous and reaches caudal base, A III, 8, i, third spine 34, first rav 
2| , pectoral 1}, ventral 14 , caudal deeply emarginate, lobes each 
end in long slender filament, total length 2 \ in combined head and 
body. Uniform pale brownish, likely rosy in life Length 438 mm 
Natal coast, in 25 fathoms. 
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Differs from the Japanese Sacura margarttacea (Hilgendorf), as 
figured by Tanaka,* in the less spinescent preopercle edge, short anal 
spines and more scaly vertical fins, besides the third dorsal spine is 
not prolonged or only slightly shorter than the fourth Also the 
hind nostril is greatly larger than the front one 

PRIACANTHIDAK 

PriMaalhu hamrnr (FonkU) 

Depth 2|, head 3, width 2, snout 3$, from snout tip, eye 2$, 
maxillary 2, to eye center, expansion 2 in eye, outer enlarged row of 
jaw teeth, besides 2 or 3 rows above and 3 or 4 below, narrowing uni- 
senal behind, interorbital 4 J in head, convex, preopercle edge mi- 
nutely serrate, with broad flat spine at angle Rakers 5 + 20, 
lanceolate Scales 77 + 5, 11 above, 28 below, 53 predorsal, 10 
rows on cheek to obsolete angle of preopercle ndge, 3 to 6 basal 
lobes and 19 to 23 apical denticles in 4 or 5 scneH transversely 
D. X, 13, I, fourth spine 2} in total head length, fourth ray 1J, A 
III, 14, i, third spine 2$, fifth ray 1{, caudal lj, slightly concave 
behind, truncate expanded, caudal peduncle depth 4, pectoral 1 J, 
ventral 14 Back drab, below ecru drab or vinaceous buff Ins 
slate, pupil rosy purple Fins pale, like body Ventral dusky 
Length 238 mm 

Tugela River, in 60 fathoms 

PEMPHERIDAB 
Pampharia maiunla Vslondeane* 

Depth 24 to 2| , head 34 to 3J, width If to 2, snout 44 to 5, eye 
24 to 24, maxillary If to 14, to first | in eye, expansion 3 in eye, 
interorbital 34 to 34, broadly <onvex Rakers 9 + 21, finely 
lanceolate Tubes 55 or 56 in lateral line and 17 more out over 
caudal base D VI, 9, 1 , sixth spme 1| to 1 j in head, first ray 14 to 
14, A. Ill, 37 , 1 to 41, 1 , third spme 34 to 4|, first ray 2A to 24, 
caudal 1 to 1|, forked, pectoral 1-jV, ventral 1| to 2-fo Ecru drab 
to vinaceous or heliotrope purple, silvery white on lower side of head, 
ins, breast and belly Dorsal grayish, dusky neutral to blackish 
terminally Anal dotted with gray and dark gray, edge more gray 
Caudal dark gray, dusky behind Paired fins whitish, without dark 
blotch at pectoral base Length 73 to 128 mm 

Natal, five specimens. 

Pempheng olaiteims Valenciennes, though united with the 
present species by Day, differs tn the dark external blotch at pectoral 
base. 


* Fishes of Japan, voL 31, June 27, 1921, p 669, 14 42, fig. 396 
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LUTJANIDAB 

LoIImmm Jolmti, (Bloch) 

Depth 2| to 31, head 21 to 2$, width 2f to 21, snout 2} to 31, 
eye 4 to 7, 11 to If in snout, maxillary 21 to 21 in head, to eye (to 
eye center in young), expansion If to 2 in eye, canines f to 1, 
interorbital 5 to 5}, convex, preopercle edge denticulate, denticles 
little larger around angle Rakers 5 to 7 + 10 to 14, lanceolate 
Scales 46 to 49 + 6 to 10, 7 or 8 above, 12 to 16 below, 11 to 15 
predorsal, 6 rows on cheek, 64 or 65 basal striae (10 to 12 in young) 
and 185 apical points (75 to 78 in young) with basal segments in 
30 senes (4 to 7 in young) D X, 13, i, fourth spine 2} to 3 in 
head, first ray 2} to 3$, A III, 8, i, second spine 2j to 2}, first 
ray 2J to 2j, caudal 1} to 1}, emarginate, caudal peduncle depth 
3| to 3|, pectoral If to 1$, ventral If to If “ Coppery red, Beales 
dark edged Belly white and pale rea Head greenish above, gill- 
flape red brown Eye bnght red above. Caudal reddish brown 
Dorsals brownish Pectoral bnght red ” Young with neutral 
dusky blotch, little smaller than eye, below front of soft dorsal, 
close on and below lateral line. Length 125 to 517 mm 

Three from Natal and two from Delagoa Bay 

Lotiunu rtvoUtUS (Cuvier) 

Depth 2f , head 2}, width 1|, snout 2}, eye 6, 2} m snout, 1} in 
interorbital, maxillary 2} in head, to hind nostnl edge, expansion 
1$ m eye, interorbital 4 in head, convex, hind preopercle edge finely 
serrated, gash above lower angle receiving slight bony opercular 
knob Rakers 5 + 10, lanceolate Scales 56 + 18, tubes 49 + 4, 
9 scales above, 19 below, 1 1 predorsal to occiput and 2 more sepa- 
rated still forward, 7 rows of scales across cheek to preopercle ndge . 
13 to 18 basal stnae, apical points 85 to 90 with 4 to 8 rows of basal 
segments D X, 16, i, fifth spine 3J in head, ninth ray 2|, A III, 
8, i, second spme 3|, fourth ray 2}, caudal If, slightly emarginate, 
caudal peduncle depth 3, pectoral If, ventral If. “On cheek, 
behind eye, some irregular pale violet lines on bnght yellow Some 
salmon beneath opercle, gamboge scales edged brown, with pale 
blue dot at base Belly paler, white dots not distinguishable 
Dorsal gamboge, soft rays of body coloring Caudal with upper 
half gamboge Anal gamboge, with olive membrane. Ventral 
gamboge, with some yellow Eyes pinkish, with pale violet" 
Small deep brown spot at pectoral ongin. Length 320 mm 

Natal coast, in shore 

POMADA8IDAB 

PteetofUaehna dntoaeuU (OUchrUt and Thompson) 

Depth 2}, head 3, width 2, snout 3f, eye 3, maxillary 3f, to eye, 
expansion 2} in eye , teeth 3 or 4 rows and outer enlarged row , inter- 
orbital 4 in head, broadly convex, 3 large pores each side of man- 
dible close to lower edge of lip, hind preopercle edge denticulate, 
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lower edge entire Rakers 13 + 22, lanceolate Scales 70, tubes 
52 + 10, 9 scales above, 18 below, 44 predorsal, 24 across cheek to 
preopercle angle, 6 to 8 basal striae, apical points 34 to 46, with 3 to 
7 rows of basal segments D XII, 19, t, fourth spine 2} in head, 
first ray 2f , A III, 7, i, second spine If, third ray If, caudal 1J, 
truncate, slightly emarginate as contracted, caudal peduncle depth 
2 f , pectoral 1 ventral If Dark brown, little paler below Lips 
pale, ins brown Fins neutral dusky terminally. Length 132 mm 

Delagoa Bay. 

Owing to youth, the maxillary scales in the original account are 
not evident 

Fleeter hinehos toetoU (ForskU) 

Depth 2f, head 2J to 3, width 2 \, snout 2$ to 2$, eye 3J to 3$, 
1 1 to 14 in snout, maxillary 3$ to 3| in head, not to eye, expansion 
2f to 2f in eye, teeth m 3 or 4 rows and outer enlarged row, intnr- 
orbital 31 to 4 in head, convex, 3 large pores each side of mandible 
below lower bp, hind preopercle edge denticulate, lower entire. 
Rakers 14 + 18, lanceolate Scales 79, tubes 48 to 62 + 6 to 8, 
11 scales above, 18 below, 30 predorsal, 23 across cheek to prc- 
opercle angle, 7 or 8 basal striae, 39 to 49 apical points with 5 to 8 
rows of basal segments D XIII, 21, i, third spine 2} to 2f in 
head, first ray 21 to 3, A III, 6, i, or 7, i, second spine 2}, second 
ray 1| to 2, caudal 1$ to If, slightly emarginate, truncate when ex- 
panded, caudal peduncle depth 3 T V to 3}, pectoral If to 1 J, ventral 
1J Dusky generally. Head with 8 horizontal golden bands 
Trunk and top of head all closely spotted with golden Dusky 
dorsals with 2 rows of golden spots Caudal and anal with golden 
spots Paired fins dusky terminally Length 146 to 160 mm. 

Delagoa Bay, two specimens. 

Fleeter fctaelrai ntfenUtu (O anther) 

Depth 2f , head 3, snout 2}, eye 3}, maxillary 3f, to hind nostril, 
expansion 2f in eye, teeth irregularly biscnal forward, bisoriai 
laterally, mterorbital 4-^ m head, convex, hind preopercle edge 
denticulate Rakers 14 + 18, lanceolate Scales 80 + 12, tubes 
55 + 10, 11 scales above, 18 below, 37 predorsal, 7 basal striae, 35 
to 38 apical points with 3 or 4 rows of basal segments D XIII, 
21, i, fifth spme 2} m head, seventh ray 2f&, A III, 7, i, second 
spine 2}, second ray 2, caudal 1}, truncate, caudal peduncle depth 
2f, pectoral If , ventral 1 f . “ Dark blue gray, with spots and bars 
of yellow over body and face Some on dorsal fin and lower dorsal 
soft rays, have besides gray dots mixed with yellow Caudal 
gamboge. Anal streaked with gray and gamboge Ventral yel- 
lowish Eye Bilvery, with dark gray above and little yellow in 
places ” Length 128 mm 

Delagoa Bay. 
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The transverse squamation, given as 13 scales above lateral line 
and 25 below by GDnther, was based on an example 280 mm long 
Known otherwise only from China 

Pomsduls bsiuMttft (Lowe) 

Depth 2 \ , head 2f, width 2, snout 3, eye 4, maxillary 3J, to eye, 
teeth in bands in jaws, interorbital 4J, convex, preopercle edge den- 
ticulate Rakers 6 + 15, lanceolate Scales 42 + 5, 9 above, 14 
below, 33 predorsal, oblique rows above lateral line, horizontal 
rows below D XII, 15, i, fourth spine 2£ m head, first ray 3{, A 
III, 11, i, second spine 3J, first ray 3, caudal 1J, emargmatc, pec- 
toral 1J, ventral 1§ Pale olive above, silvery beneath Black 
blotch, size of pupil, on opercle Length 195 mm 
Tugela River, in fiO fathoms 

Pomzdiiis strUtau (GMchrtet »nd Thompson) 

Depth 2), head 3, width If, snout 3, eye 3|, 11 in snout, 1 iV m 
interorhital, maxillary 3J in head, to hind nostnl, expansion 3 in 
eye, 2 mandibular pores followed by groove, upper teeth in 2 or 3 
rows and lower 4 or 5, eaeh jaw also with outer enlarged row, inter- 
orbital 3J in head, broadly convex, preopercle edge denticulate 
Rakers 7 + 10, lanceolate Scales 52 + 6, 6 above, 14 below, 33 
predorsal, 6 or 7 basal stnae, 45 to 60 apical points with 3 to 6 
rows of basal segments D XII, 14, i, fourth spine 2| in head, 
second ray 2j, A III, 8, x, second spine 21, first ray 2|, caudal If, 
emft'rginate, pectoral IJ, ventral If Above dull purplish brown 
Four dark horiaontal lines, lowest back from pectoral axil Opercle 
blackish blotch little less than eye Ins whitish Spinous dorsal 
gray, with white spot at base of each membrane Soft dorsal and 
caudal gray, former whitish basally Other fins whitish Length 
100 mm 
Delagoa Bay 

The original account Qf this species gives 12 scales above the 
lateral line and 18 below I have not found any species of the 
genus with such an increased number and wonder if 12 is not er- 
roneous? My example shows an additional dark longitudinal band 
from the pectoral axil and a large dark opercular blotch It has 
much the appearance of Pomadtms nageb, as figured by Day, 
though the prcorbital scales are more advanced than m any other 
species 

Ponsdasis mswilstm (Bloch) 

Depth 2} to 2|, head 2{ to 3, width 1| to 2, snout 3 to 3$, eye 
3f to 3}, If to 1^ m snout, equals interorbital, maxillary 2J to 3 m 
head, to eye or front pupil edge, expansion 2f to 3 in eye, 2 man- 
dibular pores followed by pit joined by brancluostegal groove, upper 
teeth in 3 or 4 rows, lower 4 or 5, and outer enlarged row in each jaw, 
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interorbital 3} to 3} in head, broadly convex, preopercle edge den- 
ticulate. Rakers 7 + 14, lanceolate Scales 50 or 51 + 5 to 11, 
5 above, 13 below, 30 to 34 predorsal, 9 basal striae, 23 to 45 apical 
points with 8 rows of basal segments D XII, 13, i or 14, i, fourth 
spine 1} m head, first ray 2} to 2$, A III, 7, i, second spine 2 to 2|, 
first ray 2 A to 2|, caudal If to 1|, cmarginatc, caudal peduncle 
depth 3 to 3|, pectoral 1 to 1 A» ventral 1 $ to If Purplish brown 
above, with 4 broad deeper to blackish brown saddles irom dorsal 
fins Spinous dorsal dusky gray, with large blackish median blotch 
Soft dorsal whitish basally, with narrow subbasal dusky streak and 
fin broadly dusky terminally Caudal brown, dusky terminally 
Other fins whitish, with dusky gray at anal front Length 140 to 
155 mm 

Delagoa Bay, two specimens 

PonuuUtU opmularls (Playfair) 

Depth 3, head 21, width 2f , snout 2J, eye 4, If in snout, equals 
mterorbital, maxillary 3 A 111 head, to nostril, expansion 3 m eye, 
mandible with pit below, upper teeth in 4 or 5 rows, lower 5 or 6 
and each jaw with outer enlarged row, interorintal 4f m head, 
convex, hind preorbital edge dentil ulate Rakers 7 + 15, lan- 
ceolate Scales 54 + 4, 7 above, 15 below, 37 predorsal, 8 to 12 
basal striae, 9 to 25 apical points with 7 to 9 rows of basal segments 
D XII, 13, i, fourth spine If in head, first ray 2f , A III, 8, i, 
second spine If, first ray 2 A, caudal If, cmarginatc, caudal pe- 
duncle depth 3|, pectoral If, ventral If Back brown, whitish 
below On back 5 or 6 irregular longitudinal rows of dusky brown 
spots, lowest level with eye Spinous dorsal dark gray, with basal 
neutral dusky blotch and membranes terminally dark Soft dorsal 
pale, terminal half and subbasal longitudinal band dark Anal 
dusky gray forward, pale behind Caudal dusky behind, other- 
wise brownish Paired fins pale Length 170 mm 

Delagoa Bay 

Fomadssls hast* (Bloch) 

Depth 2f to 2f, head 2| to 2}, width 2 \ to 2f, snout 3f to 4, 
eye 3f to 5, If to If in snout, equals mterorbital, maxillary 2 \ to 

3 in head, to eye, expansion If to 2 in eye, mandible with sym- 
physe&l slit below, upper teeth in 3 or 4 rows and outer row enlarged, 
lower teeth similar, except outer row enlarged sometimes double, 
mterorbital 44 to 5 in head, convex, hind preopercle edge finely den- 
ticulate Rakers 7 + 13, lanceolate Scales 44 to 46 + 8 to 11, 

4 or 5 above, 10 to 12 below, 35 to 44 predorsal, 11 or 12 basal 
stnae, apical denticles 49 to 86 with basal elements in 7 to 12 rows. 
D. XII, 13, i or 14, i. fourth spine If to 2 in head, fourth ray 2f, 
A III, 7, i, second spme If to 1 A, first ray 2 A to 2f , caudal If to 
If, slightly emargmate behind, caudal peduncle depth 3f to 3j, 
pectoral If to If, ventral If to If. Back brown, pale below 
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Back with 6 broad transverse dusky bands, eaeh formed of 5 hori- 
zontal short dusky bars Opercle with dusky blotch. Spinous 
dorsal membranes neutral dusky, with row of subbasal whitish spots, 

1 to each membrane and base narrowly blackish Soft dorsal with 
marginal, medial and basal dusky bands, otherwise gray brown 
Faint light brown transverse bar across ventral Fins otherwise 
pale or whitish Length 96 to 218 mm 

Two from Delagoa Bay 

PomxUcU soonk* (Curler) 

Depth 2|, head 2f, width 2, snout 3J, eye 6J, 1} in snout, 1) in 
interorbital , maxillary 3, in head, to eye center, mandible with sym- 
physes! pit, 4 or 5 rows of upper teeth and outer enlarged row, lower 
teeth in band and outer enlarged single or double row, mterorbital 
3} m head, convex, hind preopercle edge finely denticulate Rakers 
6 + 12, lanceolate. Scales 48 + 6, 4 above, 11 below, 18 predorsal 
to occiput, 40 to eye front, 10 or 11 basal stnae and 3 to 6 auxil- 
iaries, 35 to 117 apical points with 6 to 8 rows of basal segments 
D. XII, 10, i, fourth spine 2 m head, fourth ray 3, A. Ill, 7, i, 
second spme 2}, first ray 2$, caudal 1}, slightly lunate behind, 
caudal pcduhcle depth 4, pectoral lj, ventral If Back pale 
brown, below white. Upper hind opercle angle m dusky blotch 
size of pupil Ins pale brown above Obscure brown band across 
head just behind eyes and anothei narrower across occiput. Dor- 
sals, caudal and pectoral pale, dark gray terminally, other fins whit- 
ish Length 359 mm. 

Delagoa Bay 

Not previously reported from southeast Africa 
THKRAPONIDAE 

Thanpon Jutas (FonkU) 

Depth 2f , head 2f, width 3, snout 3}, eye 4f, lj m snout, 1J in 
interorbital, maxillary 3 m head, f m eye, expansion 2 in eye, teeth 
in 4 or 5 rows and outer enlarged row, interorbital 3} in head, 
slightly elevated, level Rakers 6 + 13, lanceolate Scales 76, 
16 above, 23 below, 18 predorsal, 11 rows across cheek to pre- 
opercle ndge, 8 to 12 basal stnae, 18 to 27 apical points with 3 to 5 
rows of basal segments D XII, 10, i, fourth spine If in head, 
second ray 2|, A III, 8, i, third spme 2}, second ray 2$, caudal 11, 
deeply emargmate, caudal peduncle depth 3; pectoral 2; ventral 1} 
Purplish gray above, white below. Dusky neutral to blackish band 
from spinous dorsal origin to front of soft dorsal base, another from 
predorsal parallel to caudal pedunole front .third from suprascapula 
to caudal base medianly Ins dusky. Dorsal pale, liurge black 
terminal blotch on spinous dorsal and smaller on soft dorsal. 
Caudal pale, upper lobe with black tip and longitudinal black band 
across lobe and similar one on lower lobe. Length 166 mm 

Delagoa Bay. 
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Tharapon qnadriHn— tni (Bloch) 

Depth 2$ to 3f . head 3} to 3J, width 3f to 3}, snout 2f to 3, eye 
3f to 3f, 1 to If in snout, equals interorbital, maxillary 3) to 3} in 
head, to hind nostril or eye, expansion 2f to 2f in eye, teeth in 3 or 4 
senes and outer enlarged row, mterorhital 3} to 3} in head, broadly 
convex Rakers 16 to 21 4- 20 to 24, lanceolate Scales 75 to 
84 + 8, tubes 58 to 60 + 4 to 9, 11 to 15 scales above, 21 or 22 
below, 16 or 17 predorsal, 4 or 5 rows on chock, 12 to 20 basal stnae 
with 3 or 4 auxihanes, 10 to 20 apical points with 3 or 4 rows of 
basal segments D. XII, 10, i, fifth spine If to 1J in head, second 
ray 2 to 2^> A III, 10, 1, third spine 2} to 2f, second ray 
caudal 1 i, emarginate, caudal peduncle depth 3 A to 3f , 

1$ to 1}, ventral If to If “Five distinct olive brown hn 
body, over head and snout, median broadest Above opercle 
black spot, transparent, with black edging Anal gamboge below 
Ventral yellow Caudal gamboge, with darker on rays Ins 
chrome yellow ” length 140 to 150 mm 

Delagoa Bay, three examples 

SPARIDAE 


If to 2, 
pectoral 


Pl pUrod on eap waU V*lenclenno» 

Depth 1^, head 3f, width If, snout 3, eye 4, If m snout, equals 
mterorbital, maxillary to eye, expansion 2f in eye, teeth unisonal 
incisors, hind preopercle edge serrated Rakers 8 + 15, lanceolate 
ScaleB 88, tubes 69, scales 28 above, 33 below, 60 predorsal, 15 rows 
across cheek, 12 to 18 basal stnae, 40 to 53 apical points with 3 to 7 
transverse basal senes of segments D X, 22, i, fourth spine 2f in 
head, third ray If, A III, 14, i, second spine 3f, third ray If, 
caudal 1, deeply emarginate, pectoral If, ventral 1 j Olive, fawn 
color below On side 9 vertical deep clove-brown bands, each 
little narrower than interspaces, within which parallel alternate 
dove-brown vertical line Fins neutral dusky, ventral especially 
dark terminally Length 215 mm 

Natal coast 

Figured and described originally as uniform brown, from an ex- 
ample 442 mm long, with depth 2f 

Dijlodu espsiuU (Smith) 

Depth 2f , head 3f, width 1 snout 2f , eye 3f, If in snout, If in 
interorbital, maxillary 3 in head, to hind nostnl, expansion 2f in 
eye, incisors f and molars tnsenal above and below, mterorbital 3, 
convex Rakers 7 + 10, lanceolate Scales 63 + 9, 9 above, 18 
below, 25 predorsal, 6 rows on cheek to preopercle ndge, 9 to 12 
basal stnae, apical points 85 to 92 with 6 or 7 rows of basal seg- 
ments D. XII, 15, i, fifth spine 2f m head, first ray 21, A III, 
13, i, second spine 3, first ray 3; caudal 1, forked, ventral If, pec- 
toral 3 ? in combined head and body. Brown, with broad blackish 



234 


PROCEEDINGS OF THE ACADEMY OF [Vol. LXXVII 


saddle on upper side of caudal peduncle Pectoral axil blackish 
and small blackish spot at fin origin Outer portions of ventral and 
soft vertical fins with dusky gray Length 1% mm. 

Natal 

Diplodoa BlfrofaMUtu (Began) 

Depth 21, head 31, width 2, snout 2f , eye 31, 11 m snout, 11 in in- 
terorbital ; maxillary 21 in head, to front pupil edge, expansion 21 
in eye, incisors 1, upper molars trisenal, lower bisenal, interorbital 
2f in nead, broadly convex. Rakers 7 + 10, lanceolate Scales 
53 + 6, 5 above, 12 below, 24 predorsal, 5 rows across cheek, 13 to 
15 basal striae, 40 obsolete apical points with 2 or 3 rows of basal 
segments D. XI, 13, r, fourth spine 2 m head, first ray 2|, A III, 
ll,i, second spine 21, first ray 2$, caudal 1, well forked, , caudal pe- 
duncle depth 21; ventral ll, pectoral 21 m combined head and body 
Olive brown above, below whitish. Ins silvery white, with neutral 
blotch above Each row of scalos with darker brown longitudinal 
line than ground color Dorsals grayish, with neutral dusky sub- 
basal longitudinal lines Caudal gray, edges dusky behind. Other 
fins whitish Length 150 mm 

Delagoa Ray 

Except the absence of 6 or 7 vertical blackish bars, described from 
an example 360 mm long by Regan, my example agrees in most 
every other way. 

Spans sptnttar FonkU 

Depth 11, head 21, snout 2\, eye 3, maxillary 2f, expansion 3 in 
eye, to eye, teeth bisenal, front ones conic, postenor molars, mter- 
orbital 3} in head, widely convex Rakers 7 + 10, lanceolate 
Scales 52 + 4, 8 above, 16 below, 18 predorsal, 4 rows on cheek, 
8 or 9 basal stnac, 30 to 32 apical points. D XII, 11, 1, third to 
sixth spines end in long, slender, filaments with third longest or 
reaching well beyond caudal, as long as entire fish, second ray 2} in 
head, A 111, 8, i, second spine 2}, first ray 2J, caudal 1^, emargi- 
nate, caudal peduncle depth 2|, pectoral 1, ventral 1$. “Silvery, 
with famt pinkish on back and 4 or 5 broad pink bars across body 
Tail yellowish, other fins transparent Eye silvery, gray over top ” 
Length 84 mm 

Delagoa Bay. 

Spans loplras now species. Text figure 8 

Depth 2A, head 2 A, width its length Snout 2i in head, 
upper profile concave, eye 4, 1} in snout, 1$ m interorbital, maxil- 
lary reaches opposite front eye edge, 3} in head, expansion 3 in eye, 
canines f, each side of each jaw 12 outer molar-like teeth, with last 
5 enlarged, also band of inner granular teeth in jaws: mterorbital 
3) in head, convex. Gdlrakers 6 + 12, short, strong, lanceolate. 
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Scales 56 + Z in lateral hne, 9 scales above, 19 below, 50 pre- 
dorsal, extend forward opposite front eye edge, cheek with 15 rows 
to preopercle ndge, flange also scaled Scales with 12 to 15 basal 
radiating striae, apical denticles 90 to 115, transverse basal elements 
in 4 to 13 senes, circuli fine 



Figure 3 Sparui lophus new species. 


D XII, 10, I, third spine 1 m head, fifth ray 2$, A III, 9, I. 
second spine 2}, first ray 2|, caudal 1, deeply cmargmate, ventral 
If, pectoral 2f m combined head and body 

Pale uniform brown Brown band across front of mterorbital. 
Length 263 mm 

One from Natal coast, in 30 fathoms 

Differs from all the South African species of the genus m the 
long slender third and fourth dorsal spines, which nearly or quite 
as long as the head. In many respects it agrees with Gunther’s 
description of Chrysophrys cnshceps, but it is described with moder- 
ate dorsal spines 1 It bears a superficial resemblance to Paragyrops 
edita as figured by Tanaka, 7 though that fish has no scales on the 
preopercle flange. Its third to fifth dorsal spines are much longer 
than the head 
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■pans dtlrtaUu (GUchrint and Thompson) 

2 } 

nostril; outer senes of 7 large molars, inner senes of 5 irregularly 
smaller, interorbital 3, convex Rakers 9 + 12, lanceolate Scales 
70 + 10, 16 above, 27 below, 73 predorsal, 10 rows on cheek to 
preopercle ndge, 9 basal stnae, weak apical points 59 or 60 with 5 
or 6 rows of basal segments D Xlll, 10, i, fourth spine 3} in 
total head length, fourth ray 2}, A. Ill 9, i, second spine 3f, second 
ray 2}, caudal 1}, emargmate, pectoral 1, ventral 1} Head vina- 
ceous, trunk and tail pinkish buff Mouse gray transverse band 
across front of interorbital, squamous area forward opposite front 
nostnl Fins pale. Length 250 mm 

Natal 

Bpsraa kolnbl (Stelndtchnar) 

Depth 2f , head 3f, width If, snout 3f, eye 2}, maxillary 2}, ex- 
pansion 3} in eye, teeth rather short, simple, conic, 3 or 4 series 
forward, narrowing to single senes posteriorly and outer forward 
senes moderately and evenly enlarged, interorbital 3} m head, 
slightly convex Rakers 10 + 14, lanceolate Scales 55 + 7, 9 
above, 15 below, 29 predorsal, 10 rows across cheek to preopercle 
ndge, 12 to 16 basal striae, with 3 auxiliaries, apical points 90 to 95 
with 3 to 13 rows of basal segments D XI, 10, i, fifth spine 2f in 
head, last ray 3}, A. Ill, 11, i, second spine 3f, first ray 3f, caudal 1, 
emarginate, caudal peduncle depth 2f, ventral 1), pectoral 3 in 
combined head and body “Silvery, scales edged brown Head, 
over upper jaw and behind eye, brownish pink Fins brown, upper 
quarter of pectoral brown, with brown patch at base Eye silvery ” 
Length 233 mm 

Natal coast, m 9 fathoms. 

A strongly marked species, readily known by the dark crescentic 
band from the nape, back, and down to the opercles, and by the 
dark axillary pectoral spots, visible both above and below. 

Spams roMntoirl (Gllchrlit and Thompson) 

Depth 2 to 2f , head 2| to 3, width 2 to 2t fc, snout 2} to 3+ eye 
3f to 4$, If to 1 j m snout, If in mterorbital, maxillary 2} to 2f m 
head, to eye center, expansion f of eye, canines f , molars at least 2 
rows in each jaw, usually 3 rows above and outer slightly higher 
row of short, strong, conic teeth, interorbital 3f to 4, convex. 
Rakers 6 + 10, lanceolate Scales 42 to 44 + 4 to 6, 4 above, 12 
below, 16 to 19 predorsal, 6 rows on cheek, 13 or 14 basal stnae, 
apical points 95 to 160 with 3 or 4 rows of basal segments. D XI, 
ll,i, fourth spine If to 2 in head, fourth ray 2^ to 2f , A III, 9, i, 
caudal If to If, forked, caudal peduncle depth 2f to 2f, ventral If 
to If , pectoral 2| to 2f in combined head and body. Smutty pur- 
plish brown, lighter below Ins brown Lips pale. Fins neutral 


Depth 2f , head 2f, width If, snout 2, from snout tip; eye 4f. 
in snout, If in mterorbital, maxillary 2f in head, gape to hind 
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gray Anal in front and ventral terminally neutral black Small 
examples less smutty than adult and with pale fins Length 120 to 
230 mm 

Two from Delagoa Bay, and one from Natal 

Resembles Day's figure of Chrysophrys daima * My examples 
with little smaller anal spine He shows only forepart of anal 
blackish and gives scales 40 to 48 Klunzinger places Chrysophrys 
dalnxa Day as possibly synonymous with Spams berda Forsk&l. 

■paras nttalanrti (Owtelnau) Text figure 4 

Depth 2}, head 3}, width 1&, snout 2f, eye 4, If in snout, If in 
interorbitol, maxillary 22 in head, interorbital 3 Scales 67 + 2, 
7 above, 13 below, 25 predorsal D XI, 12, i, third spine 3Ar in 



Figure 4 —Spans natalerms (Casteinau) 


head, second ray 3, A III, 12, i, second spine 3f, first ray 3f, 
pectoral 2f in head and body combined, ventral If “Gold stripe 
through center of body ” Back olive, sides and below whitish 
Blackish neutral spot at pectoral origin Length 270 mm 

Durban Bay 

It has but few scales on the preoperclc flange. 

F»cnu bntirtai Valenciennes. 

Depth 2f ; head 2f, width If, snout 2f , eye 3}, maxillary 2f, not 
to eye, canines f , rands of fine teeth forward in jaws, short and 
bisenal posteriorly, with inner molar and outer lower conic, mter- 


• Fishes of India, 1, 1876, PI 34, fig. 1 
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orbital 3} in head, slightly convex Rakera 8 + 12, lanceolate. 
Scales 57 + 9, 8 above, 17 below, 36 predorsal, 8 rows across cheek 
to preopercle ndge, 10 or 11 basal Btnae, 76 to 81 apical points with 
2 to 4 rows of basal segments D XII, 9, i, fifth spine 3 in head, 
first ray 4, A III, 8, i, second spine 3}, first ray 4, caudal 1} 
widely emarginate, caudal peduncle depth, 3|, pectoral If, ventra 
1} “Mauve pink, darker on back and over and behind eye. 
Some mauve and pink at corner of upper lip and above Pectoral, 
dorsal and anal pink at tips, caudal darker with pale gamboge on 
fringe Ventral pale mauve pink Anal darker Eye silvery, 
with pink Cheek and belly white.” Length 207 mm 

Port St John, Natal coast, 3 miles out, in 8 fathoms 

Pagrm caffer Castelnau* is likely the same as Pagrtts ntgnptnnts 
Boulenger as described by Gilchrist and Thompson with the ver- 
nacular “mussel-crusher,” Castelnau describes the caudal ends 
black and the second anal ray (more likely the second anal spine] 
very strong 

Fsc*Bm afltaria Boulenger 

Depth 2f to 3, head 3 to 3}, width 2 to 24, snout 3, eye 3f to 3}, 
14 to If in snout, 1 to 14 m interorbital; maxillary 2} to 3 in head, 
to eye, expansion 2 to 2f in eye, band of 6 or 6 rows of fine teeth in 
jaws, posteriorly 5 or 6 bisenal molars with inner row more blunt, 
also outer enlarged come row of teeth, interorbital 3f to 3f in head, 
broadly convex Rakers 7 + 11, lanceolate Scales 56 or 57 
+ 5, 4 to 7 above, 14 or 15 below, 26 to 30 predorsal, 5 or 6 between 
eye and preopercle flange, muzsle, preopercle flange, front half of 
mterorbital and superalianes naked, 7 to 10 basal striae, 67 to 103 
apical points, with 2 rows of basal segments D XII, 10, i, 
fourth spine 2 j to 3 in head, first first ray 34 to 34, A III, 10, t, 
second spine 4 to 44, first ray 34 to 4; caudal 14 to 14, forked, 
caudal peduncle depth 3f, pectoral 1 to 1^, ventral If to If 
“Pinkish, belly silvery " Length 135 to 188 mm. 

Delagoa Bay Natal coast, Tugela River mouth, in 60 fathoms 

PtC*Hu« monnyru (Linnet 

Depth 2|; head 2f , width 2, snout 24, eye 4f, 2 in snout, If in 
mterorbital, maxillary 2| in head, to hmd nostril, expansion 3 in 
eye, upper teeth with outer enlarged row conic and inner band of 
fine anterior teeth, posteriorly 4 rows of molars, of which third 
largest and outer next in size, lower similar, only 3 rows of molars, 
interorbital 3f , broadly convex Rakers 9 + 15, lanceolate. Scales 
56 + 4, 4 above, 13 below, 15 predorsal, 5 rows on cheek to pre- 
opercle ndge, muzzle, most of mterorbital and preopercle flange 
naked, 8 or 9 basal stnae, 53 to 72 apical points with 1 or 2 basal 
rows of segments D XI, 12, i, fourth spine 3 in head, first ray 

* Pom Afnque Auatr , 1861, p. 30 Port-Natal 
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3| , A HI, 10, i, third spine 4|, first ray 31, caudal lj, deeply forked, 
caudal peduncle depth 3, pectoral If, ventral If. Brown, whitish 
below Above 14 vertical dusky streaks, alternately darker and 
paler Dorsals and caudal grayish, other fins whitish Length 165 
mm. 

Delagoa Bay 

Dantoc inorbitaUi Gunther 

Depth 2} to 2 f, head 3, width 2 to 2}, snout 2 to 21, eye 4J, 
2 to 2 J in snout, equals mterorbital, maxillary 2} to 2£ in head, to 
eye, expansion 1 J to 1|, canines {, single row of outer conic teeth, 
inner band of fine granular ones, interorbital 3{ to 4}, evenly con- 
vex. Rakers 10 to 12 + 15, lanceolate Seales 59 or 60 + 3 to 
10, 12 or 13 above, 13 to 16 below, 62 to 66 predorsal forward to 
front nostnl, 11 or 12 rows on cheek to preopercle ndge, flange also 
scaled, 9 to 13 basal stnac, apical points 78 to 147 with 9 to 13 
rows of basal elements D XII, 9, i or 10, i, fourth spine 2| to 2} 
m head, first ray 3} to 3$, A III, 8, i, second spine 3^, first ray 3J, 
caudal 1} to 1 j, widely forked or lunate, caudal peduncle depth 3, 
pectoral 1| to 1^, ventral If to lft “Back, to lateral line, dark 
yellow, with broad blue band along ndge extending into lower dorsal 
Body with number of bright blue dots running into caudal base, 
dots larger and paler below lateral line Dorsal gamboge, tinged 
with pale violet Eye yellow, with blue streak over top and at 
side Fins pale mauve yellow, with shades of pale violet ” Length 
240 to 322 mm 

Natal coast, two specimens, the smaller at 8 fathoms 

Gilchrist and Thompson mention “eleven senes of scales between 
the preorbital and the margin of the prcopcrculum,” though my ex- 
ample clearly shows 16 

Of other species Deniex mucrocephalus Cuvier is largely uniform, 
spinous dorsal edge narrowly dark red and predorsal scales not 
forward to mterorbital front Deniex brevu Kner has large blackish 
spots in above pectoral axil and sea gray bands, also its ventral and 
anal dark as upper fins It is desenbed as Dentex rupestru by 
G Anther Dentex unduloens Regan has a dark lateral blotch and a 
narrower preorbital Dentex macrodus Castelnau is very near 
Deniex argyrotona, but with a larger body, short equal anal spines, 
and enlarged canines 

Dwtss rnyM tril Vklandenne* 

Depth 21, head 3, width 21, snout 21, eye 4|, 2 m snout, 1J in 
interorbital, maxillary 21 m head, to 1 in eye, expansion 1| in eye, 
canines 1, teeth unisenal, mterorbital 3f, convex Rakers 8+13, 
lanceolate. Scales 56 + 3, 8 above, 16 below, 46 predorsal, 8 rows 
on cheek to preopercle ndge and few irregular on preopercle flange, 
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11 to 13 basal striae and 3 auxiliaries, 110 to 125 apical points with 
bisenal segments D. XII, 10, i, fourth spine 24 in head, sixth ray 
3, A 111, 8, i, second and third, Bpines subcqual or 3}, last ray 3, 
caudal lj, widely emargmate, caudal peduncle depth 2}, ventral 
1 \ . pectoral 2f in combined head and body Pale brown, more so 
below, largely tinged pink Fins pale Length 355 mm 

Cape Peninsula waters, in 100 fathoms 

In many ways a younger stage of Dentex rupestns Smith, whose 
figure shows about 20 rows of cheek scales to tho preopercular edge, 
longer third anal spine and shorter pectoral No mention is made 
in his text of the lower gash on the preopercle as Bhown in lua figure 

Castlenau placed Smith’s Dentex rupestns with Chrysophrys latt- 
ceps Valenciennes This is unlikely true G tint her described several 
specimens of C luhceps in the British Museum as “in both jaws 
one senes of large molars only; intenorly with a band of granu- 
lar molar teeth irregularly arranged ” It is clear his example 
belongs to Sparus and not to Dentex For Dentex rupestns Gfln- 
ther gives “seventeen rows of scales between the preorbital and 
the margin of the preoperculum, which is also covered with scales 
for its greater part ” As his specimen was an adult stuffed and 
dried, likely he could not examine the hind or lateral teeth 
Dratax natalanrti ailcbrlit and Thompson 

Depth 24, head 34, width 2^, snout 2}, eye 3f, 14 in snout, lj 
in interorbital, maxillWry 2} in nead, 4 in snout, expansion 2 m eye, 
canines 4, row of outer larger teeth, posterior submolanform and 
anteriorly inner band of small pointed teeth, interorbital 3 in head, 
convex Rakers 8 + 13, lanceolate Beales 51 + 2, 8 above, 16 
below, 62 predorsal to front nostril, 8 rows across check to pre- 
opercle ndge and flange scaly, 0 basal striae, 96 to 147 apical points 
with 18 to 22 rows of basal segments D, XII, 10, 1 , fourth spine 
1 } in head, third ray 24, A III, 7, 1 , second spino 24 , second ray 2|, 
ventral 14, caudal deeply emargmate, 2J in combined head and 
body, pectoral 3J Brown above, below paler. Along back and 
upper side each row of scales with dark median narrow band 
Vertical fins and ventral dusky, pectoral pale Length 340 mm 

Delagoa Bay 

Drain mil** oilchriat and Thompson 

Depth 24 , head 3, width 2$. snout 24, eye 4, If in snout, 14 in 
interorbital; maxillary 24 in bead, to eye, expansion If m eye, 
canines 4, outer row of conic teeth and inner band of small granular 
teeth, interorbital 34, convex. Rakers 6 + 13, lanceolate Scales 
61 + 8, 8 above, 15 below, 42 predorsal to front eye edge, 8 rows on 
cheek to preopercle ridge and flange naked, 8 to 10 nasal striae, 
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apical points 107 to 126 with 18 to 20 rows of basal segments D 
XII, 10, i, third spine 1} m head, last ray 2ft, A III, 8, i, third 
spine 3ft, third ray 3, caudal lft, deeply emarginate, ventral lft, 
pectoral 2f in combined head and body. Back pale olive, below 
whitish Traces of longitudinal darker line along each row of scales 
medianly Length 290 mm 

Natal coast, in 20 to 30 fathoms 

Lfttfarimu Booptriru OUduist *nd Tbompcon 

Depth 2f to 2|, head 2$ to 2}, width 2^ to 2ft, snout 2 to 2ft, eye 
3 to 3^j, lft to 2ft m snout, 1 to lft in interorbital, maxillary 2ft in 
head, to front nostril, to hind nostril with age, expansion 2 m eye, 
outer enlarged row of teeth and band of 4 or 5 rows of fine teeth, 
and hind 4 to 6 outer teeth in each jaw molar, canines }, interorbital 
3^r to 3} in head, broadly convex Rakers 6 + 5 short stumps 
Scales 46 to 48 + 1, 5 above, 15 or 16 below, 9 or 10 predorsal, 16 
to 19 basal stnac, 103 to 107 apical points with 11 or 12 rows of 
basal segments D X, 9, i, fourth spine 2} to 3 in head, fourth 
ray 2ft to 2|, A. Ill, 8, i, tfurd spine 2ft to 3ft, first ray 2} to 2|, 
caudal 1} to 1}, deeply emarginate, pectoral 1} to lft, ventral lft 
to If, caudal peduncle depth 3 to 3ft Dull purplish brown above, 
whitish below Several darker broken streaks along snout longitu- 
dinally, and 1 along lower eye edge Iris brown. Trunk with ob- 
scure darker markmgs Pectoral pale or whitish Ventral neutral 
dusky terminally Length 127 to 213 mm 

Delagoa Bay, three specimens 

Lsftri M l (OlMtttui VklondeanM 

Depth 3, head 2}, width 2$, snout 2ft, eye 3, 1$ in snout, equals 
interorbital, maxillary 2ft in head, to eye, expansion 2ft in eye, 
teeth unisenal, posterior conic, canines ft, interorbital 3ft in head, 
level Rakers 5 + 8, low tubercles Scales 41,4 above, 14 below, 
8 predorsal, 10 to 12 basal striae, 43 to 50 apical points and 1 or 2 
rows of basal segments D X, 9. i, fourth spine 2ft in head, first 
ray 2|, A III, 8, i, third spine 3ft, first ray 2ft, caudal If, deeply 
emarginate , caudal peduncle depth 3 ft , pectoral 1ft , ventral If Brown 
above, pale or warm brownish below Side with 7 faint darker irreg- 
ular cross bands Dark streak below eye down to preopercle ridge. 
Fins pale brown. Length 95 mm 

Delagoa Bay 

Originally described from material obtained by Peron, doubtless 
from the East Indies or Mauritius The description by Valenciennes, 
imperfect from modern standards, applies to the adult, likewise his 
figure My example has the very characteristic dark vertical 
bands on the side of the head, the first from lower front eye edge to 
maxillary end, second from median lower eye edge and third on 
postocular down over preopercular flange. Traces of dusky spots, 
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so dearly shown on the figure on the dorsals, anals and ventrals, 
are very evident The dark cross bands of my example, a con- 
dition of youth, suggest Leihnnus moenn Bleeker. The above 
record is of interest as it establishes (mother long lost species m the 
fauna of southeast Africa 


Laihrlnoi sootoi Klunzlnser 

Depth 3} , head 2 f , snout 2$ , eye 3} , maxillary 2}, to hind nostril , 
teeth in narrow bands, with outer row of variously enlarged canines 
or 4 or 5 in front of each jaw , interorbital 3f , broadly convex Rakers 
4 + 7 low tubercles Scales 47 + 4, 0 above. 1 5 below, 8 predorsal , 12 
to 14 basal striae, 51 to 53 apical points with 2 or 3 rows of basal seg- 
ments 1) X, 9, i, fourth spine 2\ in head, fourth ray 2}, A III, 
8, i, third spine 3}, first ray 2|, caudal 1}, emarginate, caudal 
peduncle depth 3$, pectoral 1|; ventral 1|. Back gray brown, each 
row of scales longitudinally with antique brown band, formed as 
spot on each scale Vertically 7 or more irregular and more or less 
inclined obscure dark gray brown streaks Under surface of head 
and body whitish. Ins pale slate Fins pale gray, spinous dorsal 
terminally little more dusky. Ventral pale, with 3 dusky gray 
blotches Inside gill opening pale Length 118 mm 

Delagoa Bay 


Lsthrimu mahMWold— Valenciennes 

Depth 2}, head 2f, snout 2j, eye 3, maxillary 3, to front noBtnl, 
row of strong, conic, teeth in jaws, posteriorly short but not molar, 
canines \ and pair each side of mandible medially, each jaw an- 
teriorly with narrow band of fine teeth, mtcrorbital 4, level. 
Rakers 4 + 5, low tubercles. Scales 47 + 3, 0 abovo, 16 below, 
10 predorsal, 12 to 15 basal striae, 52 to 71 apical points and 4 or 5 
rows of basal segments. D X, 9, i, fifth spine 2f in head, fourth 
ray 2J, A. Ill, 8, i, second spine 21, fourth ray 2$, caudal 1+ 
deeply emarginate, caudal peduncle depth 3, pectoral li; ventral 
If “ Pale blue and gray edging to scales Caudal yellow Other 
fins pale gray, darker on anal ” Ventral with 2 broad, obscure, 
dusky gray blotches Length 105 mm. 

Delagoa Bay 


GIRBLLIDAB 

Mptarodoa orbta Piayfuir 

Depth 14, head 3J, width 2, snout lj, eye 3|, 2 m snout, 1J m 
mtcrorbital, maxillary 3| in head, to hind nostrd, expansion 2 in 
eye, teeth tndentate incisors, 4 rows m each jaw, interorbital 2| 
in head, convex, slightly gibbous Rakers 1 + 10 short points. 
Scales 45, 7 above, 21 below; soft vertical fins densely scaled; 4 
basal striae, 57 to 05 apical points with 13 to 18 rows of basal seg- 
ments D IX, 20, i, thud spine 2| m combined head and body, 
fourth ray 1| in head, A III, 16, i, second spine 3|, third ray lj, 
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caudal 1, omarginatc, caudal peduncle depth 2f, pectoral If, 
ventral 2} in combined head and body Pale brown above, whitish 
beneath, each row of scales with longitudinal silvery white band 
Obsolete, dusky, transverse band from eye across cheek Body 
with 5 broad transverse dusky bands, idternate incomplete bar or 
band in each interspace Length 230 mm. 

Dclagoa Bay 

Crudduis mnidm (Fonkii) 

Depth 2J, head 3f, width 2, snout 2f m head, eye 3J, 1J in snout, 
1$ in mterorbital, maxillary 3$ m head, to eye, expansion 3, outer 
row of 16 quindentatc incisors, with close set inner row of similar 
teeth and bisenal molars, interorbital 3^, widely convex Rakers 
7 + 10 lanceolate Scales 54 + 6, 6 above, 13 below, 16 prcdorsal 
to occiput, 3 rows on cheek to preopercle ndge, and flange naked, 
7 to 9 basal striae, 16 to 68 apical points with 11 to 16 rows of seg- 
ments D XI, 11, i, fourth spine 1} m head, first ray 2$, A III, 
10, i, second spine 2|, first ray 2 {, caudal 1, deeply emarginate, 
caudal peduncle depth 2f, ventral 1}, pectoral 2| in combined head 
and body Olive above, below whitish, each row of scales with 
narrow dusky median line Dorsals and caudal grayish, ventral 
dusky terminally, lower fins white Length 164 mm. 

Delagoa Bay 

lups Mips (LlnnS) 

Depth 3, head 3}, width If, snout 3^j, eye 3|, 1J in snout, 1J 
in interorbital, maxillary 3f in head, f to eye, teeth compressed, 
notched, mterorbital 2J, convex Rakers 6 + 14, lanceolate 
Scales 71 + 10, 6 above, 14 below, 26 predorsal to occiput, 6 rows 
on cheek to preopercle ndge, 9 or 10 basal stnae, 68 to 70 apical 
points with 8 or 9 rows of transverse segments D XI, 16, i, 
fifth spine 2 in head, first ray 3, A III, 13, second spine 3$, first 
ray 2$, caudal 1, well forked, pectoral 1 j, ventral 1§ Back gray- 
ish, with 7 pale longitudinal lines, below pale buff to whitish Ins 
silvery white Dorsals and caudal grayish, other fins whitish 
Pectoral with black blotch at ongin Length 150 mm 

Natal 

HISTIOPTEKIDAE 

Bisttoptanu sphrtfsr Gllchriit 

Depth If, head 2|, width 2+ snout 2$, from snout tip, upper 
profile deeply concave, eye 1} in snout, maxillary 3$ in head, J in 
snout, expansion 2J in eye, radiating stnae above eye and on 
operate Rakers 5 + 15, lanceolate Scales 54 + 11+4, 16 
above, 20 between lateral line angle and spinous anal ongin, 8 or 9 
basal stnae, 18 or 19 apical points with 4 transverse rows of basal 
segments and circuli coarse D III, 27 antenor all elongate with 
fleshy tips, longest If m combined head and body, A III, 9, second 
spine if in total head length, third ray 1), pectoral 1J, ventral 
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1A in combined head and body Hehotrope purple, with dusky 
neutral tinge Branchiostegals and under surface of head dusky 
Dorsals, anals and ventrals largely blackish neutral, spines pale, 
also pectoral and caudal Length 90 7 mm 

Natal, in 35 fathoms 

GERR1DAE 

(feme lonflrofttrli GUnthw 

Depth 2J, head 31, width 2, snout 3}, eye 3}, 11 m interorbital, 
maxillary 3 m head, to eye, expansion 3 m eye, mterorbital 2} in 
head, convex, groove broadly acaleless Rakers 0 + 7, lanceolate, 
short Scales 45 + 3, 6 aliove, 12 below, 25 predorsal, 5 basal 
striae D IX, 1 1, i, first ray 21 in head , A III, 7, i, third spine 2}, 
first ray 2f , caudal 1, forked, ventral 11, pectoral 2} m combined 
head and body Back pale olive brown, sides, below, and ins 
silvery white Back and side above with 8 rows of scales, each with 
dark longitudinal* line. Dorsals and caudal grayish, other fins 
whitish. Length 195 mm 

Natal 

Agrees with Gtinther’s figure, 10 except he shows the breast scales 
much smaller 

Qnru SUntantonu Caviar 

Depth 2+ head 3, width 2, snout 3+ eye 3J, lj m interorbital, 
maxillary 3 in head, to eye, expansion 3 in eye, well exposed, inter- 
orbital 2}, convex, groove scaleless Rakers 5 + 7, short, lance- 
olate Scales 44 + 5, 5 above, 10 below, 20 predorsal, 3 rows on 
cheek to prcoporcle ridge, 6 basal stnae. D IX, 10, i, second 
spine prolonged filament reaching beyond middle of depressed 
dorsals, first ray 2} in head, A 111, 7. i, third spine 2J, first 
caudal 1, forked, pectoral 2f in combined head and body, 

1} in head. Back dull brown, below silvery white Dorsals and 
caudal tinged gray, other fins white Length 165 ram. 

Delagoa Bay 

Own oMoafos Caviar 

Depth 3J, head 3|, snout 3+ eye 3$, maxillary to eve, not to 
pupil, expansion 3 m eye, mterorbital 2f in head, broadly convex, 
scaleless forward in groove. Rakers 4 + 8, lanceolate Scales 
43 ?, 5 above, 10 ? below, 20 ? predorsal D IX, 10, i, second spine 
1} in head, first ray 2f, A. Ill, 6, i, second spine 3, second ray 2|; 
caudal peduncle depth 3 J, pectoral 1 A, ventral If, caudal forked, 
little longer than head “Silvery, back darker. Scales and dorsal 
have fine black border. Eye silvery ” Small, pale dusky spot on 
each membrane of dorsal before spine and rays just above line of 
basal sheath of scales. Length 110 mm 

Delagoa Bay 

“Hoc Zool Soc London, 1861, p. 142, PI 24 


ray 2#. 
ventral 
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Omw Mlw Bleaker 

Depth 2}, head 3} to 3$, width 2 to 2^, snout 3, eye 3, If to 1) 
in interorbital, maxillary 2f m head, to eye, well exposed, inter- 
orbital 3, convex, groove scalcless Rakers 6 + 7, short Scales 
43 + 5, 7 above, 10 below, 24 prcdorsal, 3 rows on cheek to pre- 
opercle ndge D IX, 10, i, second spine 1 f in head, first ray, 2} , 
A. Ill, 7, i, second spine 2f to 3J, first ray 2} to 2}, caudal 1, widely 
forked, caudal peduncle depth 2|, ventral If to If, pectoral 3 m 
combined head and body Dull brown above, below silvery white 
Back with each scale with dusky spot forming longitudinal dark 
lines Transversely 10 to 12 dusky bars cross longitudinal streaks 
Snout brown above, sides and mandible whitiBh Dorsals dusky 
gray terminally, whitish basally Caudal grayish marginally, 
whitish basally, other fins and iris whitish Length 135 to 157 mm 

One from Durban Bay, and Delagoa Bay, one. 

MULLIDAE 

Usmans dlspUuras PUyfUr 

Depth 3f, head 3, snout 2f, eye 4, maxillary 2J, f to eye, ex- 

E ansion If in eye, teeth unisonal, strong, conic, upper little larger, 
arbels If in head, interorbital 4, broadly convex. Rakers 6 + 21, 
lanceolate Scales 28 + 2, 3 above, 6 below, 13 predorsal, 4 rows 
on cheek to preopercte edge, 5 or 6 basal stnae, 70 to 96 apical 
points D VIII — I, 8, i, third spine If in head, first ray 2f, A 
II, 6, i, second spine 3f, first ray 2f , caudal If, forked, caudal pe- 
duncle depth 3, pectoral If, ventral If “Gamboge, mixed with 
clouded red, soon fading after death ” Length 120 mm. 

Delagoa Bay 

No dark saddle on caudal peduncle aliovc Playfair's figures 
show a much shorter maxillary and though he says “the anterior 
margin of the eye occupying the middle of the head” his figure 
showB it advanced He also says the “height of the spinous dorsal 
is nearly half that of the body,” while both his figures show it 
more He confuses his account with the nominal Mullus pluro- 
taema according to Day, who contends this is properly the young, 
and that the figures were transposed Klunnnger needlessly 
names, describes, and figures the species as new, calling it Paru- 
peneus notospdua 11 
Up mra plmrortU m* Bmnatt 

Depth 34, head 3f, width 2}, snout 2f, eye 4, If in snout. If m 
interorbital, maxillary f to eye, expansion If in eye, teeth unisonal, 
conic, barbel If in head, interorbital 3f, broadly convex. Rakers 
5 + 18, lanceolate Scales 27 + 2, 2 above, 6 below, 13 predorsal, 


u Fische Rothen Meow, 1888, p 61, PI. 6, fig 3 Kosnr Harbor 
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3 rows on cheek to preopercle edge, 5 or 6 basal striae, 85 to 88 
apical points with 6 rows of basal segments. D. VIII — 1, 8, second 
spine If, first ray in head, A. I, 6, first ray 21, caudal 11, 
forked, caudal peduncle depth 21; pectoral 11; ventral ll. Dull 
brown, paler below Hound dusky spot sise of pupil at eighth or 
ninth scale of lateral line Dorsal with dusky gray terminally, anal 
whitish Length 120 mm 
Delagoa Bay. 

Uptamfl tnUreofau VtlencUmaea 

Depth 31 to 31, head 31 to 31, width If to If, snout 21 to 2J. 
eye 4 to 41, ll to 2 m snout, 11 to 11 in interorbital, maxillary 2f 
to 3 in head, § to } to eye, expansion 14 to If in eye, teeth uniBortal, 
short conic , barbel ll in head ; interorbital 3 to 4, convex. Bakers 
6 + 18, lanceolate^ Scales 27 or 28 + 2, 3 above, 6 below, 10 to 
13 predorsal, 3 rows on cheek to preopercle edge; 6 basal stnae, 
108 to 110 apical points and 8 rows of basal segments D VIII — 
I, 8, i, second spine 1} to If in head, first ray 2 to 2J, A II, 6, i, 
first ray 2 to 2), caudal 1A to 1 4, forked, pectoral 1J to 1), ventral 
lj to 1J Dull brown, below whitish Dusky black saddle on 
caudal peduncle above and equally broad one m front Spinous 
dorsal dusky terminally Soft dorsal with 4 honsontal dusky 
streaks, anal with 3 paler and each caudal lobe with 4 pale dusky 
cross bars Length 140 to 150 mm 
Two from Delagoa Bay 

UpraeoidM Tittataa (Fonktl) 

Depth 3J, head 3$, width 2, snout 2|, eye 3J, 1J in snout, 1J in 
interorbital, maxillary 24 in head, to 4 in eye, expansion 1} in eye, 
teeth irregularly tnsenal, short, small, simple, conic, band of fine 
vomenne and palatine teeth, barbel 1} in head, interorbital 3}, 
slightly concave. Rakers 8 + 20, lanceolate Scales 36 + 3, 3 
above, 6 below, 14 predorsal, 3 7 rows on cheek; 5 basal striae, 67 
or 68 apical points with 4 or 6 rows of basal segments D VIII — I, 
8, i, second spine 1} in head, first ray 14, A. I, 6, i, first ray 14, 
caudal 1, forked, caudal peduncle depth 2], pectoral 1|, ventral 1} 
Brown, whitish below Above lateral line 2 longitudinal deeper 
brown streaks and another below Spmous dorsal pale, tip black 
and 2 horizontal dusky bands, soft dorsal similar only tip darker. 
Caudal gray, with 4 dark cross bars on upper and 3 on lower lobe. 
Length 120 mm 
Delagoa Bay. 

aCIAENIOAB 

OtoUttu rebar (Schnddar) 

Depth 3} to 4J, head 3J to 3|, width 2£ to 2|, snout 3| to 4, 
from Bnout tip, eye 6 to 8|, If m snout, m interorbital; maxillary 
2} to 2$ m head, to eye center, expansion 1§ in eye. canines f, 
teeth come, umsenal, above 2 or 3 irregular rows vuhform inside, 
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mterorbital 4$ to 4f, broadly convex Rakers 6 + 15, lanceolate 
Scales 47 to 50 + 27 to 40, 7 or 8 above, 7 to 9 below, 33 to 40 pre- 
dorsal, 15 basal striae, 20 to 26 apical points with 15 or 16 rows of 
basal segments. D IX — I, 27, i or 28, i, third spine 2f to 3} in 
total head length, first ray 3 to 3}, A II, 7, i, second spine 5 to 5}, 
second ray 2f to 2|, caudal 1$ to If, rounded behind, median upper 
rays longest, caudal peduncle depth 3), pectoral 1) to 1|, ventral 
2 to 2f Brown above, sides lilac, below silvery white Ins 
whitish, neutral above and below Dorsals and caudal brown, 
former dusky terminally, other fins pale Length 230 to 337 mm 

One from Natal, Tugcla River m 60 fathoms, and Delagoa Bay 
Johataa ata* (Cuvier) 

Depth 3, head 3f, snout 3j, eye 4), maxillary 2f, nearly to hind 
eye edge, expansion If in eye, teeth fine, m bands in jaws, outer 
row enlarged above and inner below, several outer teeth, as slight 
canines anteriorly above, 6 mandibular pits, mterorbital 3f, 
broadly convex Rakers 8 + 18, lanceolate Scales 47 + 6, 
6 above, 7 below, 9 rows on cheek, anal entirely scaled, 14 to 16 
basal stnae, 42 to 46 apical pomts with some minutely bifid and 
basal segments in 4 or 5 rows D X, I, 27, i, second spine 2f in 
head, first ray 3, A II, 7, i, second spine 3f, second ray 2, caudal 
If, hmd edge slightly obliquely double convex; caudal pedunclo 
depth 3, pectoral If, ventral If “Back mauve sdvery Dorsal 
rays dark gray, soft rays whitish Caudal gray, also pectoral. 
Ventral paler Anal pale Eye sdvery gray over top ” Length 
168 mm 

Delagoa Bay 

Johatas pirru (Gilchrist and Thompson) 

Depth 2f to 3, head 3tV 40 3f, width If to 2, snout 3 to 3}, eye 
44 to 5 J, 1 to If in snout, If to 1} in mterorbital, maxillary 2f to 
2f m head, to eye center or hmd pupd edge, expansion If to 2 in 
eye; teeth m 3 to 5 irregular series of small ones, outer row large 
and well separated, mterorbital 3 to 3f m head, broadly convex 
Rakers 7 or 8 + 16, lanceolate Scales 42 to 45 + 6 to 10, 6 or 6 
above, 6 to 9 below, 26 to 30 predorsal, 16 to 18 basal stnae, 61 to 
78 apical pomts with 17 to 20 rows of basal segments D X — I, 
26, i or 27, 1 , third spine If to 2f m head, first ray 3 to 3f , A II, 
7, i, second spine 2f to 3}, second ray 2, caudal If to If, lower medi- 
an rays longest, more pointed in younger, caudal peduncle depth 
3A to 3f; pectoral If to If, ventral If to If. Pale purplish gray 
above, below whitish Opercle with or without dusky fins dusky 
gray terminally, spinous dorsal neutral black. Length 102 to 235mm. 

Two from Delagoa Bay and one from Natal 

JChatas BMitejri Norman. 

Depth 34, head 3f, width 3, snout 4, eye 5, If m snout, 1 in 
mterorbital, maxillary 2| m head, to hmd pupd edge, expansion If 
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in eye, 4 mandibular pores Rakers 6 + 12, lanceolate Scales 

81 H , tubes 48 + 13, 10 scales above, 10 below, 22 predorsal to 

occiput, 8 to 10 basal striae, 30 to 38 apical points with 6 or 7 rows 
of basal segments D. X — I, 27, i, third spine 2} in head, fourth 
ray 2|, A II, 7, i, second spine 3}, first ray 1 jV, caudal 12, pectoral 
1}, ventral 1} Brownish, whitish below Opercle with neutral 
tint Spinous dorsal dusky, soft dorsal, caudal and anal dark 
gray Small blackish spot superiorly in pectoral axil Paired fins 
pale brown. Length 169 mm. 

Natal 

BalMM ■touts (Boulongnr) 

Depth 2|, head 32, width 2^, snout 32, eye 42, 11 m snout, 1^ in 
interorbital, maxillary 2f m head, to front pupil edge, expansion 
2} in eye, symphyseal barb 1 of pupil, 2 pores each side and snout 
end with 6, of which 3 lower largest, interorbital 4, convex. Rakers 
5 + 11, short points Scales 47 + 17, 8 above, 11 below, 42 pre- 
dorsal, 14 or 15 basal stnae, 73 to 96 apical points and 4 or 5 rows of 
basal segments D X — I, 28, i, fourth spine 22 in head, eighth ray 
3, A II, 7, i, second spine 3}, second ray 2}, caudal If, pectoral 12; 
ventral 1J Brown, little paler below Back and upper side with 
9 broad, neutral, dusky, oblique bands, counted vertically, all cross- 
ing lateral line and posterior border Fins brown, front of anal and 
ventral dusky terminally. Length 332 mm 

Natal coast south, in 20 fathoms 

It agrees with Boulenger’s description, 11 except ho gives head 2| 
in total His example was dned and measured 402 mm. Later 
Gilchnst and Thompson 11 also described it under the same name as 
new, on an example 267 mm. 

SILLAOINIDAE 

lUUfo rihsma (Fonk&l) 

Depth 5J, head 32, width 22, snout 2J, eye 5, If in snout, 12 m 
interorbital, maxillary 4 in head, } to eye, mterorbital 32 m head, 
broadly convex Rakers 7 + 11, lanceolate. Scales 60, 6 above, 
8 below, 22 predorsal D XI, i, 21, i, second spine If in head, first 
ray 2|, A i, 24, second branched ray 32, caudal 12, forked, caudal 
peduncle depth 3|, pectoral 12, ventral 1 1. Back pale brown, with 
scattered, darker brown markings, below sdvory white. Median 
lateral senes of small brown spots. Dorsals and caudal grayish, other 
fins pale. Length 135 mm. 

Durban beach. 

miMO tnaimtlto quo? And OalmwcL 

Depth 5f to 5|, head 32 to 3|, width 22 to 2|, snout 2| to 22; eye 
3| to 4, 12 to 12 in snout, maxillary 42 to 4| m head, 12 to 2 to eye; 

11 Proo Zool Roc London, 1887, p 600 Muscat. 

» Ana S Af Mua, 6, 1908, p 181. 
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interorbital 5 to 5} in head, nearly level Rakers 3 + 10, lance- 
olate Scales 63 to 65 + 7, 6 above, 9 or 10 below, 28 to 31 pre- 
dorsal, 6 to 9 basal stnae, 38 to 42 apical points with 1 to 6 rows of 
basal segments D X, i, 21, i or 22, i, second spine 1J in head, 
second branched ray 2J , A i, 23, i, second branched ray 31 to 3J, 
caudal If to 1}, slightly emarginate, truncate expanded, caudal 
peduncle depth 4 to 4}, pectoral 2, ventral 2 to 2^ Rack pale 
brown, scale edges slightly darker, below white Traces of silvery, 
median, longitudinal band Dorsals and caudal brownish, other 
fins paler First dorsal with blackish dotB on membranes superi- 
orly Length 110 to 137 mm 

Delagoa Bay 

BRANCHI0STEOIDAE 
Bi —Bhl o rtf s Japonieiu (Uouttuyn) 

Depth 3f to 3}, head 3£ to 3}, width 2}, suout 2j, eye 4f to 5f, 
2J m snout, 1 } m mterorbital , maxillary 2} to 2f , to eye, expansion 
2 1 in eye, interorbital 3$, convex, preopercle edgo finely serrate 
Rakers 7 + 13, lanceolate Scales 61 to 63 + 8 to 12, tubes 44 
to 54 + 4 or 5, 7 or 8 above, 14 to 18 below, 22 to 27 predorsal, 
11 to 16 marginal stnae, submaiginals 8 to 30, apical points 30 to 
72 with 3 or 4 rows of basal elements D VII, 15, i, third spine 
3 to 3j| m head, thirteenth ray If to 1 J, A II, 12, i, eleventh lay If 
to 2, caudal 1J, slightly convex behind, pectoral 1$, ventral 2 
“Body banded (20 to 22) with violet, white and yellow Head 
violet rosy, with blue spots ou cheek Eye pale olive and white 
Dorsal rays red, anal yellow Caudal yollow at base and deep 
rosy spot, rays yellow, pink and mauve Vential pale blue.” 
Length 300 to 440 mm 

Natal coast, m 20 fathoms, Tuguela River, m 60 fathoms 

CIRRHITIDAE 
Chs fl ods«<rlai I w d sl ni L»c<pMe. 

Depth 2|, head 2{, width 2, snout 2}, cyo 3$, 1J m snout, 
maxillary 4t m head, to hind nostnl, mterorbital 4 in head, slightly 
convex to level Rakers 5 + 13, lanceolate Scales 76 -f- 6, 8 
above, 17 below, 52 predorsal, 18 rows across cheek to preopercle 
angle, 10 basal stnae with 3 auxilianes, 7 to 9 broad flat terminal 
denticles, median often bifid. D XVIII, 23, i, fourth spine 3} in 
head, last spine 3}, first ray 2}, A 111, 10. i, second spine 3}, second 
ray 2, caudal 14, forked, caudal peduncle depth 4f, P 8, v, third 
branched ray If, second simplo ray 1 Dull brown, whitish below 
Six dusky transverse bands, muon narrower than interspaces and 
inclined slightly posteriorly below. Ins slate Fins all pale brown. 
Length 135 mm 

Removed from stomach of stembrass, taken on the Natal coast, 
at 8 fathoms. 
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ANTIGONIDAE 

Antifonl* Ngroe Lowe 

Depth l^, head 3, width 2, snout 3, eye 3, maxillary 4f, mter- 
orhital 5. Rakers 5 + 10, short points Scales 52 + 3, 10 above, 
42 below from arch of lateral line, 5 rows on cheek to preoperde 
ridge, 3 or 4 indistinct basal stnac, 20 or 30 apioal points and 7 
large subapical denticles D IX, 29, third spine equals head, third 
ray 3, A III, 26, first spine 2f, third ray 2f, caudal 1$, obliquely 
cmargmate behind, upper rays longer, slightly convex when ex- 
panded, pectoral 1J, ventral 1$ Pale brown, with traceB of rosy 
tints Length 107 mm 

Natal coast, in 40 fathoms 

Compared with Goode and Bean’s figure 14 my example has more 
robust fin spines, besides showing a large area of radiating stnae 
above the eye Tfns is well shown in Muller and Troschel’s figure 
of Caprophonus aurora. Likely Anttgoma mtillert Klunzingcr is the 
young, and, as its radial formula agrees more nearly with my ex- 
ample, the increase as given by Ixiwc, and M tiller and Troschel, 
pertain to the adult The East Atlantic, Indian Ocean and New 
Zealand forms are evidently the Bame Quite likely Antigonia eos 
Gilliert is the young of Antigonia stemdachnen , likewise Hypstnotus 
rubeacena Schlegel, which was founded on a small oxamplo, and 
Antigonia fowlen Franz are still other synonyms 

EPHIPPIDAE 


Ephlppui Mnoanttnu (LacflpMe) 

Depth If to 1}, head 3 to 3$, width 1} to If, snout 3 to 34, eye 
3$ to 4, 1 to 11 m snout, 1} to 14 in interorbital, maxillary 4J to 4J 
m head, largely concealed, to hind nostril, mterorbital 2\ to 2{, 
broadly and rather evenly convex. Rakers 3 + 5 short points 
Seales 92 to 06 + 8, 17 above, 40 below, single basal etna ana 34 to 
40 unisonal uniform apical points D XI, 17 or 18, third spine 14 
to 14 in head, third ray lxV to H> A IV, 13 to 15, second spme 2$ 
to 24 , third ray If to 14 , caudal 14 to 14 , truncate, caudal peduncle 
2^|j to 24 ? pectoral 14 to If, ventral 1 Back pale gray, whitish 
below Six dark purple-gray vertical bands, mat through eye, 
second from predorsal across opercle, third from front of spinous 
dorsal, fourth from hind part of spinous dorsal, fifth from soft 
dorsal, sixth on caudal peduncle above Ins brown Spinous 
dorsal dusky, blackish terminally, outer vertical fins dusky brown 
Paired fins paler. Length 115 to 165 mm. 

Two from Delagoa Bay. 

Lac4p&dc’s figure is based on Cummerson’s drawing, likely from a 


M Oceania IchtL, 1895, PI 65, fig. 226 
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Mauritius specimen It is quite crude, though shows very distinct 
dark vertical bands and without one through the eye. My speci- 
mens represent an interesting rediscovery of the species and 
establish its locality definitely 

DREPANIDAE 

SnpiM punoteU (Liunfl) 

Depth 1 to liVf he&d 2f to 3, width 2 to 2^, snout 2 to 2J, eye 3 
to 3 J, If to If m snout, 1$ in intcrorbital, maxillary 3^? to 3f m 
head, to front nostril, expansion 2f to 3 m eye, interorbital 3f to 
4J, slightly convex Rakers 6 or 7 + 11 or 12, short, weak points 
Scales 53 + 5, tubes 42 to 45 +, 13 to 16 scales above, 28 to 30 
below, 49 predoreal, 8 rows on check to preopercle ndge, 3 to 6 basal 
striae D IX, 21 or 22, fourth spme If to lj in head, eighth ray 
If, A III, 17 to 19, second spme 2f to 3f, third ray If, caudal 1^ 
to If, convex behind or with median broad angle, caudal peduncle 
depth 2f , ventral 1 fa, pectoral lj to If in combined head and body 
Grayish above, white below, with silvery reflections Six trans- 
verse dark brown lateral bands alternating with slightly narrower 
ones Iris silvery white Fins pale Length 90 to 190 mm 

Two from Delagoa Bay, and one from Natal 

CHABTODONTIDAB 

ChMtodon hauls (Lacfipddo) 

Depth If, head 3, width 2, snout 3, eye If, If m snout, If in 
interorbital, maxillary 3f in head, l in snout, interorbital 3f m 
head, broadly convex Rakeis lb + 12, short Tubes 35 in 
lateral line, scales 44 + in median lateral series, 10 above, 16 below, 
40 predorsal, 7 or 8 basal stnac, 100 to 111 apical points with 14 to 
20 rows of basal segments D XII, 25, i, sixth spine If m head, 
first ray 2, A III, 19, i, second spine first ray If, caudal If, 
bttle convex behind, pectoral 1 \ , ventral If Olive brown on back, 
yellowish olive below Broad black band across mtcrorhital and 
over cheek to lower preorbital edge Another along bases of first 5 
dorsal spines and predorsal, edged broadly yellow l>elow From 
sixth and seventh dorsal spines, basally, black band obliquely for- 
ward, broadening above pectoral base to include area just behind 
gill opening, broadly edged yellowish Black blotch on caudal 
peduncle above Outer dorsal and anal edges broadly blackish 
Soft dorsal with dusky subbasal band, also forward on spinous fin 
Hind caudal edge broadly white, with outer submarginal blackish 
band and inner gray band, fin pale basally Paired fins gray 
Length 154 mm 

Natal. 

ChMtadttn mirityi Bepn 

Depth If, head 2f . width 2&, snout 3f , eye 2f , maxillary 3f, to 
hind nostril, mterorbital 3f, broadly convex, preopercle edge entire 

* i 
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Rakers 5 + 10, lanceolate Tubes 37 in lateral line, scales 43 + 5 
in median lateral senes, 6 above, 22 below, 40 predorsal, 6 rows on 
cheek to preopercle ridge and 3 more across flange, 14 basal striae, 
65 to 80 apical points with 1 or 2 rows of basal segments D X, 
24, i, fifth spine 1} in head, second ray 1}, A III, 18, i, third spine 2, 
second ray If, caudal It, truncate, caudal peduncle depth 2f, 
pectoral 1}, ventral If Palo brown Dusky brown streak from 
occiput to snout tip Dusky brown band from spinouB dorsal ongin, 
through eye and over cheek, second from third to fifth dorsal spines, 
including pectoral base to ventral base , third from front of soft dorsal 
toward front of soft anal, fourth across caudal peduncle anteriorly, 
narrow, fifth at caudal base, pale, narrow Terminal half of second 
membrane of spinous dorsal black. Soft dorsal, anal and caudal 
grayish terminally, 2 former dusky submargmally and edge narrowly 
white Large black ocellus with narrow white edge, on soft dorsal 
front Ventral whitish, outer edges dusky Length 60 mm 

Natal beach, Durban 

HMUoehtu acuminata* (Unn«) 

Depth 1}, head 3$, width 2, snout 2 \, eye 3J, 1} in snout, equals 
interorbital, maxillary 4} m head, t m snout, expansion 3f in eye, 
preopercle edge minutely serrated. Rakors 12, Bhort, feeble 
Scales with 8 to 10 basal striae, 87 to 90 apical points and 13 to 16 
rows of basal segments D XI, 26, fourth spine long as combined 
head and body, fifth ray If m head, A III, 10, third spine 11, 
fourth ray 1|, caudal 1 J, truncate behind, pectoral 1J, ventral 2j% 
in combined head and body. White, with 3 broad, black trans- 
verse bands, first through eye obsolete, second from first 4 dorsal 
spines to ventrals, also along front anal edge, third from fifth to 
ninth dorsal spines to hind half of soft anal Pectoral and caudal 
whitish Ventral black Length 146 mm 

Natal 

ACANTHUBIDAB 

Bspstas Mostacu (UnnS). 

Depth 1 1 , head 3}, width It , snout 1 i , eye 4}, 2t in snout. 1} in 
ratcrorbital, maxillary 4t in head; interorbitat 3, convex. Rakers 
5 + 7, short, feeble. Seales with 12 to 17 apical points and 3 rows 
transversely D X, 24, fifth spine 2 in head, first ray If, A. Ill, 
22, third spine 1J, first ray It, caudal It, little emargmate, pec- 
toral It, ventral It. Olive brown, under surface white. Side 
with 6 black transverse bands, first crossing eye and second to pec- 
toral base, which black Fins dark neutral, especially anal. Pectoral 
pale Ventral with neutral dusky, borders whitish. Dusky streak 
back from side of chin till opposite anal front Length 104 mm. 

Natal. 
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SIOANIDAB 

U(*aas ssbnlosns (Quo> and aainurd) 

Depth 2 f , head 3§, width 2^, snout 2f , eye 3, 11 in snout, 1 in 
mterorbital, maxillary 3| in head, not quite to hind nostril, ex- 
pansion 2} m eye, teeth \ f biscuspid meisors, interorbital 3 in head, 
convex Rakers 7 + 22, short points Scales minute, compact 
D I, XIII, 10, i, sixth spine 2 in head, fourth ray 21, A VII, 9, i, 
third spine 2^, first ray 21, caudal 1, deeply emarginatc, caudal 
peduncle depth 5, pectoral 5, ventral If Purplish brown, with 
nebulous shades Fins grayish, several darker streaks obliquely on 
soft dorsal, anal and transversely on caudal Ventral Bhghtly dusky 
terminally Length 150 mm 
Delagoa Bay 

SCORPAENIDAE 

SoorpMOft dorbtnenfllf GJlchrkt and Thompson 

Depth 21 , head 2f, width If, snout 3f , eye 4}, If in snout, maxil- 
lary If in head, to hind eye edge, expansion If in eye, fine teeth, in 
bands, m taws, on vomer and palatines , mterorbital 7f in head, 1 f m 
eye, deeply concave Flap each side of snout tip, 1 from each pre- 
orbital spine, long supraocular long as snout, preoperde with 5 
spines and marginal flaps Rakers 5 + 8, low points Scales 
38 2, tubes 22 +, scales 6 above, 13 below, 4 predorsal, 6 or 6 

flaps along lateral line, 11 to 13 basal striae D XII, 9, fifth spme 
2f in head, third ray 2f, A. Ill, 5, second spine 2J, second ray 24, 
caudal If, hind edge convex, caudal peduncle depth 4, pectoral if, 
ventral If. Dusky brown, splashed paler on sides, whitish below. 
Fins pale gray, dorsals with 4 ill defined basal blotches On caudal 
3 broad dark transverse bands, same on pectoral and anal Ventral 
pale basally, slightly dusky terminally Length 103 mm 
Oil Bluff southeast, Natal coast 

SoorpMoopsli ebrharaf (Thun berg) 

Depth 3f, head 2f, width If, snout 3 A, from snout tip, eye Of, 2 
in snout, without flap, maxillary 2 m head, to front pupil edge ex- 
pansion equals eye, villifonn bands of teeth in jaws, on vomer, none 
on palatines, bony mterorbital 7 m head. Rakers 6 + 10, low 
tubercles Scales 48 +, tubes 25 + 2, 7 scales above, 20 below, 
6 predorsal, 6 to 12 basal striae, apical points 00 to 68 with 3 to 7 
transverse senes D XI, 10, fourth spine 2f in total head length, 
third ray 2f , A III, 5, second spine 2f, second ray 2A, caudal If, 
rounded behind; pectoral If, ventral If. Brown above, whitish 
below. Chiefly blotched and clouded with dusky, also finely mot- 
tied with vanous darker shades Fins with waved dusky hues and 
bands or blotches. Blackish marginal blotch over seventh to tenth 
spinous dorsal membranes Paired fins with waved streaks of 
brown and dusky Length 230 mm 
Natal coast, m 25 fathoms 
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Boorp«*noptis flbboctu (Schneider) 

Depth 2J to 2f, head 2\ to 2|, width 12, snout 3, from snout tip, 
eye 6| to 7, 2 to 2f in snout, 12 to 2 m interorbital, maxillary If in 
head, to eye center or hind eye edge, expansion equals eye or slightly 
greater to 2 in snout, bands of villiform teeth m jaws, on vomer, 
none on palatines, interorbital 3f to 4 in head, deeply concave, 
quadrate depression at occiput Rakers 4 + 7, low tubercles 
Scales 35 + 5, tubes 21 +, 7 scales above, 16 below, 6 predorsal, 
8 to 16 basal stnac, 32 to 40 apical points in 3 transverse senes 
D XII, 10 fourth spine 3| to 4f m total head length, fourth ray 2|, 
A III, 6, second spine 2J, third ray 22, caudal If to 2, convex 
behind, caudal peduncle depth 3}, pectoral If to If, ventral 1} 
to lj Dull sea green to neutral dusky, clouded obscurely with 
dusky Belly pale ecru drab Fins largely mottled dusky Length 
235 to 260 nun ' 

Natal, two examples 

Acriopus ipinifer smith 

Depth 3|, head 3f, width 2, snout 2f, eye 3, maxillary 4f, m- 
terorlntal 2f in eye Gill opening 1} in eye Sian of trunk, except 
breast and belly, with sharp scattered aspenties Pores 25 m 
lateral line D XX, vi, 7, fifth spine slightly less than head, sixth 
ray 2, A II, — 7, second spine 2f, third ray If, caudal 12, slightly 
emarginatc, pectoral and ventral subequal, slightly longer than 
head Drab gray, with 6 slightly darker transverse broad bands 
Obscure scattered small black spots along lateral hue, another row 
from above gill opening back nearly opposite vent and few back 
from pectoral axil Dorsals pale basally, neutral gray terminally, 
black spot on first membrane terminally and another larger on sixth 
to eighth membranes terminally Caudal pale brown, with 3 or 4 
dusky waved lines Anal pale basally, dark blotch on front rays 
and spines terminally Pectoral and ventral gray, spotted with 
dusky, most distinct terminally Length 160 mm 

Natal coast. 

ChoridartrlodM natalmais OllchrUt 

Depth 3, head 32, width If, snout 2f, from snout tip, eye 4f, If 
m snout, If in mterorbital, maxillary 3 m head, reaches pupil, ex- 
pansion If in eye, mterorbital 3 in head, transverse occipital de- 
pression deep, strong, broad, preopercle spme and 1 at preorbital 
Rakers 3 + 7, low tubercles Skin finely papillose and papillae 
extend over fins, many short cutaneous tentacles on dorsal fins and 
13 along lateral line, followed by 1 or more on caudal base; chin 
with flaps and tentacles. D. XIV, 9, third spme If m head, third 
ray If, A II, 8, second spme 4f, sixth ray If, caudal If, convex 
behind, P 9, 3, long as head, ventral 1 in head. Brown, mottled 
with neutral to blackish Caudal with blackish basal band and 
broad submarginal Length 140 mm. 

Durban Bay. 
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PLATYCEPHALIDAE 
PtetyMphtbu taridUtor (ForakU) 

Depth 11 to 12$, head 3$, width 5$, snout 3$ to 3|, from snout 
tip, eye 7 to 8, 2 to 2$ in snout, 1$ to If in mterorbital, maxillary 
2f to 4 in head, $ m eye or $ with age, mterorbital 4$, broadly de- 
pressed, concave Rakers 6 + 11, lanceolate Scales 76 or 77 +, 
11 or 12 above, 20 or 21 below, 21 to 23 predorsal, 0 or 10 basal 
striae, 28 or 29 apical points with 4 rows of baBal segments. D 
VIII — i, 12, second spine 2ft to 2f in total head length, first ray 
2f to 2$, A 13, i, fifth ray 3$ to 4, caudal 1ft, convex behind, 
caudal peduncle length 2} to 2f , pectoral 24 to 2$, ventral 1} 
Back umber brown, sides finely specked dusky Black spot on 
opercle, another opposite soft dorsal front, 1 near last third of de- 
pressed soft dorsal, 1 on caudal peduncle above Body whitish 
below Spinous dorsal grayish Soft dorsal pale gray, with several 
brown spots on each ray Caudal gray, with upper and lower 
black longitudinal band, also longitudinal brown band on lower 
part of upper half Pectoral brown, rays finely spotted darker 
Ventral similar, paler Length 213 to 275 mm 

Two from Delagoa Bay, and one from Natal 

PUtycapluUna imlshsrieqi Cuvior 

Depth 8, head 3J, width If, snout 3$, from suout tip, eye 5}, If 
in snout, If in mterorbital, maxillary 2$ in head, to eye, bony 
mterorbital 7$ in head, level. Rakers 6 + 12, lanceolate Scales 
78 + 4, tubes 53 +, 8 above, 14 below, 15 predorsal, 8 to 10 basal 
striae, 31 to 33 apical points with 6 to 8 rows of basal segments 
D I, VIII — i, 12, third spine 2 in total head length, second ray 2f , 
A 12, x, second ray 4J, caudal 1 convex behind, caudal peduncle 
depth 7$, pectoral 2f , ventral If Dark chocolate above, speckled 
with dusky, vinaecous buff below Dorsals dark, rays with black- 
ish spots Caudal brown, with osbturc darker blotches Paired 
fins deep brown, former finely dotted with dusky Length 280 mm 

Tugela River, m 60 fathoms 
Matresshstas tsatMBlrtas KUppell 

Depth 9f, head 3, snout 3f, from snout tip, eye 6f, 2 in snout, 
If in mterorbital; maxillary 2f in head, to pupil, mterorbital 4, 
depressed, slightly concave Rakers 5 + 11, lanceolate Scales 
56 + 2, rows of scales 80 + 7, 8 above, 15 below, 13 predorsal, 
cranium largely seedy, head otherwise naked, 9 to 14 basal striae, 
apical points 31 to 37 with 2 to 5 basal series. D. IX — i, 11, 1, 
second spine 2f m total head length, first ray 2f , A. 12, i, fifth ray 
34; caudal 2, hind edge convex: pectoral 2f, ventral if Umber 
above, with scattered darker dots, below white Dorsals gray, 
spinous fin with 4 rows of rounded neutral black spots, none larger 
than pupil, soft fin with 3 or 4 neutral black spots on each ray. 
Caudal gray, with 6 obscure series of darker spots Pectoral olive, 
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each ray with 10 dusky dots Ventral dusky brown terminally 
Length 223 mm 

Delagoa Bay. 

PERISTEDIIDAE 

PmMwUm ftdani Lloyd 

Depth 5J, head 2 J, width 1$, snout lj, eye 7, 4 in snout, m 
intcrorhital, maxillary 3, f to eye, expansion 2^ m eye, mental 
barbel 3i in head, with numerous tentacles, interorbital 6} in head, 
preopercle spine little longer than eye Rakers 4 + 18, lanceolate. 
Median bucklers 22 + 3, 4 rows transversely spinous D VIII, 
14, second spine 3) in head, fifth ray 4|, A 15, fifth ray 5$, caudal 
2f little concave behind, pectoral 2J , ventral 2J largely pale 
wood brown, gill opening, breast and pectoral neutral gray Ins 
pale slaty Spinous dorsal edge narrowly blackish Length 250 
mm 

Natal coast, in 33 fathoms 

TKIQLIDAE 

Trifbk Wf Wlt i Curler 

Depth 5i to 6f , head 3$ to 3f, width 1} to 1], snout 2J to 2{, 
eye 4J to 4|, 1} to 2 in snout, 1| m interorbital, maxillary 2 \ to 2) 
in head, to eye, expansion 1| in eye, interorbital 3f to 4} in head, 
concave Rakers 2 + 10, lanceolate Seales 118 to 120 +, tubes 
66 to 72 + 6, 9 scales above, 35 below, 17 predorsal, 5 to 10 basal 
striae, 25 spines along each side of dorsal bases D IX — hi, 13, i, 
first spine If to If m head, first branched ray 2} to 2j, A. 15, I, 
fourth ray 3f to 3j, caudal lj to 1 j, deeply emargmate, ventral 1| 
to 1J, pectoral i, 9 — 3, 2| to 3J in combined head and body 
“Color brownish red, belly silvery Pectoral inside pale brown 
with dark blue and 12 white spots, surrounded with pale blue, out- 
side dark greenish, with white rays banded pink and red " Length 
210 to 395 mm 

Natal, two specimens 

DACTYLOPTERIDAE 

Daetyloptona orUntohi (Ouvier) 

Depth 5i, head 4, snout 2} in head, eye 2), bands of 5 irregular 
senes of teeth in jaws, maxillary 2 A, to hind eye edge, interorbital 
1 J in head, deeply concave Rakers 3 + 4, rudimentary rough 
tubercles Scales 45 +, transversely 24 at anal origin, 19 from 
isthmus to ventral. D I — I — VI — 8, first spine elongate filament 
2} in combined head and body, second ray 1} m head, A. 6, second 
ray lj, P 33, reaches caudal base, caudal truncate, 1^ m head, 
ventral 1} “Pale brown, blotched with pale gray. Dorsal spines 
and rays barred brown and yellow Caudal yellow and brown. 
Pectoral brown, rays barred yellow, membranes with dark spots of 
brown and black ” Length 158 mm. 

Delagoa Bay. 
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POMACBNTREDAE 


Pgmcmrm aamflatoi Po ten 

Depth If, head 3, snout 3£ in head, eye 2J, maxillary 3^, not 
quite to pupil, teeth umscnal, compressed, cutting edge continuous, 
mterorbital 3| m head, broadly convex, narrow preorbital entire, 
few weak serrae above angle Rakers 5 + 9, lanceolate Scales 
18, pores 9 + 3, 3 scales above, 9 below, 10 predorsal, 3 rows on 
cheek, 5 to 7 basal striae, 79 to 104 apical points with 4 or 5 rows of 
basal segments D XIII, 12, fourth spine If m head, fourth ray 
If, A II, 11, second spme If, fifth ray If, caudal 1, little emargin- 
ate, caudal peduncle depth 2J, pectoral If, ventral 1 “Pale 
yellow with 4 or 5 black bars Eye silvery and little golden 
Caudal yellowish. Ventral black ” Length 70 mm 

Delagoa Bay 

Differs from Bleekcr’s figure of Lhschtstodus annulalus in having 
black blotch on front of muzzle and spinous dorsal blackish above 

CICHLIDAE 

TflapU rumMjrl Gilchrist and Thompson 

Depth 3, head 2f, width 2|, snout 3f, from snout tip, eye 3|, 
maxillary 3f, not quite to eye, mterorbital 4j Rakers 3 + 7, 
short Scales 13 + 9 + 2, 3 above, 9 below, 14 predorsal, 4 rows 
on cheek to preopercle ridge , 1 1 basal stnae, 34 apical points and 
0 rows transversely less developed D XIII, 7, fifth spine 2$ in 
total head length, fifth ray 2, A III, 6, third spine 2f, third ray 3, 
caudal If, slightly emarginatc behind, pectoral 1}; ventral If 
Nearly drab, below whitish About 10 dusky cross bars, fading 
below Opercular dark spot size of pupil Faint dusky bar from 
lower front eye edge to maxillary end Fins brownish, ventral 
paler Length 40 mm 

Zingazi Lake, Zululand, one example 

LABRIDAE 

LagUapWi n«Ulwi«li (Gilchrist and Thompson) 

Depth 21, head 2f, width 2J, snout 1 A, eye 7, 4 in snout, 2\ in 
mterorbital, maxillary 2J m head, f m snout or nearly to front 
nostril, canines f, bony dental plate along inside each row of teeth, 
mterorbital 3f in head, broadly convex Rakers 9 + 11, short 
Scales 50 + 8, 13 abo\e, 10 below, 33 predorsal, 21 to 23 basal 
stnae, 9 rows of cheek scales, embedded, to preopercle ndge, none 
on flange, scales crowded on predorsal, breast, body edges and over 
most of fins basally. D XIII, 9, r, third spine 3 in head, fourth 
4f, sixth ray 2f ; A III, 11, i, third spine 4*, sixth ray 2}, caudal 
If, convex behind, caudal peduncle depth 2f, pectoral 2, ventral 2 
Dull brown On head, at pectoral base and above, small, scattered, 



258 


PROCEEDINGS OF THE ACADEMY OF [Vol. LXXVII 


neutral gray spots Dorsal spines little dusky terminally. Ventral 
with dusky gray, other iins brown Length 452 mm 
Natal coast 

UpUftala dtea* (LacSpMe) 

Depth 3. head 2J, width 2f , snout 2f , eye 6}, 2} m snout, If in 
interorbital, maxillary 2} in head, to hind nostnl, canines f , teeth 
umscnal, strong, conic, with Btrong, broad, flat dental plate inside 
in each jaw, mtcrorbital 4, convex, preopercle edge finely dentate, 
with slight notch below Rakers 5 + 9, lanceolate Scales 31 
+ 2, 3 above, 10 below, 19 predorsal, 12 rows across cheek to 
preopercle angle, smaller on breast and chest, 19 or 20 basal stnae, 
25 or 26 apical D XII, 10, I, last spine 3 in head, fifth ray 24, 
A III, 12, i, third spme 3, third ray 2}, caudal If, convex behind, 
pectoral 1}, ventral 2$ Head and chest dark purplish brown, 
trunk pale orown Below soft dorsal 3 rows of small dark or black 
spots, 1 at tip of each scale, also on upper surface of caudal peduncle 
Black spot, little larger than others, on last scale of lateral line 
above median tube traversing scale Pectoral rosy, axilla pale 
orange Ventral dusky ohve hasally, paler terminally Other fins 
olive dusky on spinous portions, rayed portions pale yellowish. 
Length 243 mm 
Natal coast, in 28 fathoms 

Dnymacris rurnttopUrai B looker 

Depth 1$ to 2}, head 2J to 2f , snout 3 to 3f , eye 4} to 5}, maxil- 
lary 2f to 3$, not quite to eye, expansion 2} m eye, interorbital 4f 
to 5f in head, slightly concave Rakere 5 + 6, short, spinous 
Beales 23 to 25 + 2, 2 above, 6 below, 4 predorsal, 2 rows on cheek 
and 1 scale on preopercle flange, 12 or 13 baBal stnae 20 to 28 apical 
points. D X or XI, 9, i or 10, i, seventh spine 2f to 2} in head, 
sixth ray If to 2, A III, 9, i or 10, i, third spine 2f to 2f, fourth 
ray If to 2, caudal If to II, convex behind, caudal peduncle depth 
2f to 2f , pectoral If to if, ventral If to If “Mauve gray and 
blue, lighter on belly, with black spots m 4 patches along back On 
lateral line black broken band } to tail Pectoral area and belly 
yellowish Little black in tail root Eye pale salmon and silvery 
Behind eye black dots joining black markings Dorsal spines with 
black filaments, fin gamboge, rays and spines dark blue, also blue in 
caudal rays basally and gamboge and yellow terminally. Anal 
spine with red point, spines pale blue, membranes yellowish brown. 
Ventral rays pale blue, membrane transparent.” Length 100 to 
143 mm 

Four from Delagoa Bay 

The largest has first ventral ray filamentous or reaching midde of 
anal base and large neutral black blotch on opercle. Color notes of 
all these individuals show only degrees of variation. 
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Stethojuhf inUrrujrt* (Sleeker) 

Depth 3}, head 3$, snout 3J; eye 5}, maxillary 4$, mterorbital 
4}, broadly convex Rakers 7 + 12, lanceolate Scales 20, 0 + 2, 
3 above, 10 below, 11 predorsal, 13 to 15 basal striae, apical 10 
to 14 D. IX, 11, i, last spine 4| in head, fourth ray 3, A II, 11, i, 
second spine 5, third ray 3$, caudal peduncle depth 2$, caudal 1 j, 
convex behind, pectoral If, ventral 2} “Back rose pink, sides 
pale blue, turquoise band along back and 2 blue lines over face, 
another half way in belly to tail On center of body 3 bands of pale 
olive green crossing. Black spot m pectoral base, vermilion one 
behind Eye rose. Dorsal rose and yellow Caudal dark orange. 
Ventral transparent” Length 111 mm 
Delagoa Bay 

BMhoJillla kslosoaa (Bleaker) 

Depth 3|, head 3, snout 2, eye 5f , maxillary 4, | in snout, mter- 
orbital 4f in head, convex linkers 6 + 9, lanceolate Scales 19, 
6 + 2, 3 above, 9 below, 10 predorsal, 18 to 21 basal striae, 11 or 12 
apical D IX, 11, i, ninth spine 4$ in head sedond ray 3}, A II, 

11, i, second spine 5J, first ray 3$ , caudal 1}, convex behind, caudal 
peduncle depth 3, pectoral 1+ ventral 2 \ Olive above, most 
scales with median horizontal pale streak From eye, above 
pectoral axil to caudal base medially narrow pale dark edged line, 
below on costal region and above anal numerous small blackish 
spots or dots. Head brown above, below whitish, like belly. 
Vertical fins gray, dorsals finely vermiculated with dusky gray. 
Paired fins whitish Length 120 mm 

Delagoa Bay 

CbaOlo inarmls (FonkU) 

Depth 6| to 7}, head 3 to 3J, snout 2J to 2$, eye 7J to 7J, maxil- 
lary 3 to 3 J, expansion 2 to 3 in eye, mterorbital 6§ to 9, nearly level 
Rakers 7 + 11, lanceolate Scales 46 or 47 + 2, 5 to 8 above, 11 
below, 9 or 10 predorsal, basal stnae 22 to 27, apical 38 D. IX, 
13, i, ninth spine 4} to 4 j in head, eighth, ray 4 to 4|, A II or HI, 

12, i, to 14, i, second spine 12f, fourth ray 4 to 4}, caudal 2 to 2|, 
little convex behind, pectoral 2$ to 3, ventral 4$ “Upper half of 
body bright olive green. Scales edged darker, with median black 
lateral band to caudal base Belly silvery, with gamboge edging to 
scales Eye silvery, with little olive Dorsal rays dark green naif 
way, remainder yellow. Caudal deep gamboge Pectoral white 
Ventral rays tipped pale claret, rest pale blue ” Length 223 to 280 
mm 

Delagoa Bay, three examples 

NoTscalkihttji mli|SlolM (Bloch) 

Depth 3} to 34, head 3|, snout 3$ to 3J, eye 44 to 5|; maxillary 
3} to 3$, not quite to eye, canines f , mterorbital 5 to 5$, convex. 
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Rakers 8 + 7, lanceolate Scales 20 + 5 + 1, 3 above, 9 below, 
row behind and below eye on Buborbitals, basal stnae 43 to 48, 
apical 55 to 75 D IX, 13, i, ninth spine 4} to 4f, second ray 2f to 
2f , A III, 13, i, third spine 3f to 4}, second ray 2} to 2}; caudal 
If to 1}, little convex behind , caudal peduncle depth 2, pectoral 
If to If, ventral 1^ to If “Bright olive green, with faint yellow 
reticulated lines across body Median half of body with broad 
black band, fading towards tail Head crossed with gray bands, 
on opercle black lunar mark, with smaller streaks on lower face, 
through eye, over snout of green and yellow Dorsal green, with 
bright red spot and streaks, between first and second spines black 
spot Caudal and anal tipped red, membrane bases also red in 
places Ventral bright green, bases joined by black mark Eye 
green ” Length 102 to 138 mm 

Three from Delagoa Bay. 

A small one has “black bar in lower center of body with 2 black 
spots following Head with more ornamentation of red salmon 
bands and black markings lined with red behind eye.” 

Huniptaronotau p mt xUdyloi (LlnnS) 

Depth 2f , head 3f, width 2^, snout 2; eye 5f, 3 in snout, If in 
interorbital, maxillary 3} in head, to front nostril, interorbital 6 
Rakers 7 + 10, lanceolate Scales 22 + 3 + 2, 5 above, 10 
below, 9 rows on cheek, 66 to 73 basal striae, apical 48 to 50 
D II, VII, 11, i, second spine 2| in head, tenth ray 2f , A III, 12, i, 
first ray 3, caudal If, convex behind, pectoral If, ventral 2 Dull 
brown, fins faded uniformly pale No distinct dark spot at de- 
pressed pectoral tip Length 153 mm. 

Durban coast 

CALLYODONTIDAE 


Imriehthyi eMraltopaaetafeu (BOppeU) 

Depth 3 to 3f, head 3 to 3} , snout 2} to 2f, eye 5|, canines 4. 
upper external canines forward, flaring out on all sides, mouth 3f 
to 4, gape not quite to hind nostril, mterorbital 3f to 4f Rakers 
4 + 9, short, flexible Scales 20, (4 double) 1 + 2, 2 above, 6 or 7 
below, 4 or 5 predorsal, single row on cheek; basal stnae 24, apical 
27 D IX, 10, i, third spine 2f in head, fifth ray 2f , A III, 9, i. 
third spine 3f, fifth ray 2f ; caudal If, little convex behind, pectoral 
1 § , ventral If. “ Gray blue, with numerous black spots over body, 
on each scale, which with pale or yellow edge, 3 black spots. Head 
and chin well spotted Over top of eye black Fin rays gamboge 
or transparent, anal and somo dorsal rays little darker then others; 
pectoral rays pale, caudal little darker at root.” Length 186 to 223 
mm. 

Two from Delagoa Bay. 
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LaptQManu tW d — m m (ROppeii) 

Depth 2\ to 21, head 3 to 34, snout 2f to 3f; eye 4f to 5, mouth 
gape 34 to 4, teeth 44 to 44 irregular, enlarged, forward in jaws, 
interorbital 4 to 4f Rakers 3 + 10, short, flexible. Scales 19, 4 to 
6 + 2, 2 above, 6 or 7 below, 4 or 5 predorsal, 1 row on cheek; basal 
striae 20 to 25, apical 25 to 29 D IX, 10, i, spines pungent, seventh 
spine 24 to 3 in head, fourth ray 1 1 to 23, A III, 9, i or 10, i, third 
spine 34 to 44, fourth ray 24 to 3^, caudal 1) to 14, slightly convex 
behind, caudal peduncle depth 2J, pectoral 1| to if, ventral If to 2 
“ Greenish gray, with darker in scales of dorsal base, oi an irregular 
black spot in center of each Some dark coloring on face and 
head Anal largely black, except narrow transparent median hne 
Caudal greenish gray ” Length 143 to 170 mm. 

Three from Delagoa Bay 

Some noted as “brownish yellow, each scale with pale gray 
center with small white dots Narrow white band in center of 
body above pectoral Fins smoky, with some brownish yellow 
Caudal dark yellowish " 

Jordan and Seale have confused a Samoan example with Scania 
(Calltodon) coeruleopunctatus Rtippell, as a glance at Rflppell’s 
figure shows They figure a young example of Leptoscams mrides- 
cena, which in many ways resembles my examples They do not 
show the elevated large basal dorsal scales, as m Rtlppell's figure and 
my smaller example, nor the transverse dark bars across the last 
dorsal and anal rays RQppelPs figure shows the hind part of 
spinous dorsal and all of soft dorsal and anal, with oblique darker 
lines, also hind caudal edge white Jordan and Seale give the 
depth 3 50, though even if the total length of their specimen was 
intended, it is scarcely over 3 

OaUrodon ooflons (ROppell) 

Depth 2j, head 3, snout 24, eye 54, gape 5, upper lip broad, 
covers 4 of upper jaw; no canines, interorbital 34 Rakers 11 + 
30, short, flexible Scales 20, (3 double) 2 + 2, 2 above, 6 below. 
6 predorsal, 2 rows on cheek and preopercle flange partly scaly, basal 
striae 22, apical 20 D IX, 10, i, fifth spine 2f m head, first ray 
24, A III, 10, 1 , third spine 4, fourth ray 2|, caudal If, expanded 
slightly convex behind, pectoral If, ventral If “Yellow, with 
pale blue patches at intervals over body. Dye silvery blue above 
Scales with various blue shades in centers Blue streak over upper 
lip and beneath eye Dorsal rays edged blue Anal rays blue 
basally, terminally with blue edge Outer 2 caudal rays bright 
blue Blue streak on first pectoral ray ” Length 163 mm 

Delagoa Bay, one specimen. 



262 


PROCEEDINGS OF THE ACADEMY OF [Vol LXXVII 


GOBIIDAE 


GoHas ffemu Bnchanan-Hnnilton 

Depth 5f to 5|, head 3| to 3f, width If to If , snout 2f to 3, from 
snout tip, eye 7, 2f to 2\ m snout, maxillary 2\ to 2f in head, to 
eye or front pupil edge, teeth bisenal, large, conio, outer fewer, 
wider spaced and much larger, interorbital width 4f to 5 in head, 
bony width § of eye. Rakers 1+8, short Scales 31 to 33 + 3 
or 4, 12 transversely, 19 predorsal, none on head except occiput and 
small on caudal base, ciliated D VI — 9, i, second, spine 2 to 
in head, first ray 2\ to 2f , A I, 7, i, fifth ray 2f to 2|; caudal 1$, 
pectoral If to If, ventral If to If Pale olive brown above white 
below Each row of lateral scales with dark median line Side 
with row of 5 large, dark brown spots, all much larger than eye. 
Dorsals, caudAl and pectoral with lark spots, on caudal formed as 
7 transverse dusky-gray bands Length 185 to 205 mm 

Umhlatuzi River, Zululand, two specimens. 

GoMfU crinlftr Vatondennw 

Depth 4, head 3, width If to 2 , snout 3J to 31, eye 3} to 4, 11 
to 11 m snout, maxillary 2f to 2f, little beyond front of eye, fine 
bands of teeth m jaws, outer row little enlarged, especially 1 curved 
on each side of mandible and little prominent in adult; tongue 
broadly convex m front, mterorbital li to 2 in eye, slightly concave 
Rakers 1+6, robust points Scales 28 or 29 + 4, 11 to 13 trans- 
versely , head, predorsal, breast and median ventral line to anal 
naked, 34 or 35 basal striae, 23 to 30 + 23 to 30 apical points. 
Across cheek horizontally from maxillary end 2 double senes of 
fine papillae, row along close below eye and another along lower 
face of mandible and lower side of head with branch up along pre- 
opercle flange D VI — i, 9, i, second spine 2 m head, first branched 
ray 1$ to 2, A I, 9, i, sixth ray If, caudal l^r to If, rounded, 

S ectoral 11 to If, ventral 1} to 1$ Light brown. Pair of dusky- 
rown transverse bands across predorsal Hound dusky basal 
caudal blotch and 2 paler on side medianly, just below and before 
each dark saddle of back, which otherwise with deep brown spots 
Dark hlotch on opercle and another on cheek Dusky blotch at 
Bpuious dorsal base, another at last dorsal ray bases and on front of 
caudal peduncle above Dorsals whitish, with 3 longitudinal rows of 

large blackish spots Caudal with 8 dark transverse bands. Anal 
ana ventral shaded dusky gray terminally Pectoral brownish. 
Length 98 to 111 mm. 

Delagoa Bay, three examples, 
flobfau polyautt (Bleaker) 

Depth 5f, head 4, width 11, snout 4, eye 3}, long as snout, 
maxillary 31, to first 1 m eye, teeth fine, in narrow bands m jaws, 
outer row enlarged, tongue broadly convex in front, mterorbital 7 in 
head, narrow, concave. Rakers 5 + 11, short points. Scales 
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26 + 3, 9 transversely, 14 predorsal, 9 basal striae, 33 + 34 to 38 
apical points, 3 horizontal rows of fine papillae across cheek D 
VI — I, 10, second Bpine 2 in head, ninth ray If, A I, 9, i, eighth 
ray If, ventral 1, caudal 2f m combined head and body, pointed, 
pectoral 3, caudal peduncle depth 2f in head Pale purplish gray 
Fins neutral gray, darker terminally Large black, light edged 
ocellus on upper caudal rays basally, little larger than eye Length 
123 mm 

Delagoa Bay 

OPISTHOGNATHIDAE 
OpMhHMMwi mmo Un iU Boulonger 

Depth 3} to 3f , head 3f to 3J, width If, snout 5f to 5f, eye 4f 
to 5, maxillary If, expansion If to If in eye, teeth small, strong, 
come, in band in each jaw, outer row enlarged, mterorbital 6J in 
head, If to If m eye, slightly concave Rakers 15 + 24, lanceolate 
No scales on head and trunk anteriorly, otherwise largely imbedded 
D XI, 15, i, spines 2f to 2$ in head, A 18, rays 2f to 3, caudal If 
to 2, rounded behind, pectoral 2 to 2J, ventral If to If “Pale 
olive, spots and markings on silvery.” Color pattern quite vari- 
able, sometimes “with mottlmgs of umber and olive in pinkish, 
some white m places ” Length 310 to 354 mm 

One from Port Shepstone, in 16 fathoms, and Natal 

XIPHASIIDAE 

ItphuU Mtllw Swaltuon 

Depth of head If its length, head 15f, width 2J, snout 4, obtuse, 
eye 3f, maxillary 3f, row of slender, compressed teeth m each jaw 
forward, below pair of very long curved slender, wide-set canines 
f of eye, mterorbital If in eye. concave Rakers 1+7, feeble 
points Skin smooth, naked D 114, begins over eye center m 
mterorbital, height If in head, A 107, inserted Blightly less than 
head length behind head, C. 10, rounded behind, witnout filaments, 
2j m head, P 11, fin 2-,Vi ventral 2f, “Mauve, with paler bands, 
Fins dark banded ” Dull brown generally, with dusky pigment 
dots on back Dorsal neutral black, other fins pale brownish, anal 
dusky posteriorly and marginally Caudal neutral dusky, blackish 
terminally Length 203 mm 

Winkel Spruit, Bouth Natal coast 

CARAPIDAE 

Canvas snatHs (Blwker) 

Depth 16f, head 11, width 2, snout 4f, eye 4, mouth cleft 2, 
maxillary extends little beyond eye, teeth fine, umsenal in jaws, 
row of 4 on vomer medianly little larger and row on each palatine, 
mterorbital 4f , slightly convex. Rakers 3+8, short, feeble 
D. 115 ?, fin much lower than anal, predorsal space If m head, 
A. 118?, origin just behind head, vent slightly before pectoral 
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origin, caudal very small, rounded behind; pectoral 4 m head 
Ecru drab, with obscure motthngs of darker, mostly as circles or 
irregular small rings, even extending into giU openings Fins clear 
whitish, evidently transparent Length 160 mih 
Natal coast, in 120 fathoms 

BALISTIDAE 

B*U*tes rinftns Unnfi 

Depth 2, head 3}, width 1 j, snout If, eye 5j, entirely before gill 
opening, mterorbital 2}, preorbital groove f in snout Gill opening 
3 j in head Scales 48 + 4, 19 transversely D II — i, 27, r, first 
Bpine 2$ in head, robust, finely asperous in front, second branched 
ray 2}, A i, 24, i, second branched ray 2}, caudal 1}, truncate, 
caudal peduncle depth 4|, P. I, 13, fin 2} "Mauve, mixed with 
sienna, back darker and belly lighter. Some irregular vandyko- 
brown lines behind gills, over cheek deeper lines Fins pale gray, 
tipped with yellowish Caudal, with lunar white patch above, 
which brown and red, sides dark gray Brown dots on middle of 
pectoral ” Length 233 mm 
Port Shcpstone, Natal coast, 6 fathoms 

MONACANTHIDAE 


M onaosaft m pardaUa Kttppell 

Depth 1 f , head 3f width 2j, snout If, upper profile slightly 
concave, eye 3f 3} in snout, 3$ in mterorbital, mterorbital 3f, 
convcxly elevated Gill opening opposite eye, 3} in head Skm 
finely asperous Dorsal spine inserted opposite front half of eye 
diameter, long as head, with single row of antroree, low, short spines 
terminally, rays 36, sixth 2} in head A 32, eighth ray 2f ; caudal 
1$ convex behind, P 13, 2f in head, ventral spine immovable, with 
5 flaring short spines along each side Olive gray Caudal, dorsal 
membrane and ventral flap with neutral tint Soft dorsal, anal and 
pectoral pale grayish to whitish Length 125 mm. 

Bluff trawl, Natal 
PanmoatunSioa shrfwwphshM (Bleaker) 

Depth 2, head 3$, snout It to 11, eye 31 to 3|, over gill opening, 
mouth small, terminal, mterorbital 31 to 34, convex D I, 24 to 
26, spine (abnormally double once) If to If m head, with row of 
antrorse spines each side above, second dorsal ray 1] to 21, A 24 or 
25, opposite and similar to soft dorsal, third ray 21 to 31, caudal 1 
to if broadly fanlike with median rays much longest; P. 11, fin 
21. "Whitish, with 4 dark gray bars Dorsal yellow. Anal with 
first 3 rays yellow. Caudal with 2 half circular broad bands of 
black Eye silvery and pale gray ” Length 73 to 100 mm. 

Two from Delagoa Bay 
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OSTRAC IONTIDAK 

Oitnckm gibbons Unn« 

Depth 2 J, head 4, carapace width 21, snout 11 in head, eye 3, 
interorbital 1}, concave. Dorsal ndge with 2 spines at apex, 
strong, elevated, lateral ndge with 2 antenor spines at greatest 
width, posterior larger and small posterior spine present, bony 
bridge behind dorsal of 3 plates, broad suborbital spine Gill 
opening long as eye D i, 8, entirely before anal, first branched ray 
If in head, A I, 8, first branched ray If, caudal 1, convex behind, 
pectoral If. Brown, clouded with dark olive Spines and upper 
and lower caudal edges whitish Ins pale gray Length 150 mm 

Tugela River, in 60 fathoms 

TETRODONTIDAE 
Lsgoeophstos soslentoi (Oroolln) 

Depth (contracted) 5f; head 3{, width 1^, snout If, from snout 
tip, eye 4f, 2f in snout, 2 in interorbital, mouth width 5f in head, 
mterorbital 2f, httle elevated, flattened, gill opemng 3J Entire 
upper surface of head and predorsal minutely spmcscont, head 
below and belly spinescent, lateral keel along whole lower side of 
head and body to caudal base Lateral line very distinct, forms 
big loup around eyes, across snout and occipital D i, 11, flint 
branched ray 2} in total head length, A i, 9, first branched ray 2f , 
caudal 2, slightly concave behind, P n, 16, fin 2J Back neutral 
brown, with many thick set neutral dusky spots, vanablo and 
crowded Along side, below eye, broad gray white lateral band 
Ins gray Triangular preoral whitish blotch Gill opening neutral 
tint Under surface of body and fins pale, pectoral and anal more 
gray white. Length 626 mm 

Natal coast, in 30 fathoms 

Sphooroidos uaMndstas (von Bonde) 

Depth (contracted) 2J; head 2J, width 1 Snout 2f in head, 
length f its width, eye 3 in head, If in snout, If in interorbital, 
mouth width 3 in head, bps finely papillose, nasal tube short, at 
last f of snout, each tube with pore in front and behind, mter- 
orbital If, level. Gill opening slightly less than eye All pre- 
dorsal region with close-set spines to interorbital, larger and more 
scattered spines on belly, lips and caudal peduncle smooth. Fleshy 
ndge along each side of body posteriorly below D. i, 7, third 
branched ray 2f in head, A i, 6, third branched ray 2}, fin inserted 
close behind dorsal base, caudal If, truncate, slightly convex when 
expanded, pectoral 2f, rays i, 14, least depth of caudal peduncle 3J 
Back chocolate gray, finely ana closely speckled with darker or 
brown Lower sides and under surface ecru drab, also bps. Fins 
pale, like belly, hind caudal edge broadly dusky Dusky trans- 
verse band across mterorbital and large blackish blotch behind each 
eye superiorly. Dorsal base in blackish blotch. Length 80 mm 
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Natal coast, in 120 fathoms. 

Somewhat suggestive of Lagocephalun hamiliom (Richardson) 
from New South Wales, m its rather short body, reduced rays of 
dorsal and anal, and same features of coloration It differs, how- 
ever, in the broad, black marginal band of the caudal and the dark 
markings on the top of the head Von Bonde does not mention the 
lower lateral longitudinal fold 

BphowoidM intraii (Schiedel) 

Depth (contracted) 3} to 4, head 2} to 3, width 14 to 1 $ , snout 
2 to 2^r, eye 4^ to 5J, 1} to 3 m snout, 2f to 3} in mtcrorbital, 
mouth width 4 to 4j, mtcrorbital l^ ff to 2, very slightly convex 
Gill opening equals or slightly more than eye Skin largely smooth , 
few obsolete minute spines at occiput, more developed and over 
most of front predorsal in young, belly with grooves longitudinally 
in which spmes placed at intervals, grooves and spines not extending 
more than half way m space between end of depressed pectoral and 
vent , slight angle or keel along side of body below D n, 8 or 9, 
second branched ray 2 to 2\ in head, A xi, 7, second branched ray 
1} to 24 , caudal 1} to 14 , hind edge slightly convex, pectoral 2j to 
24, caudal peduncle depth 3 Slaty above, with whitish spots 
rather longitudinal along sides Young with dark neutral black 
transverse band on mtcrorbital, 1 above hind half of pectoral, 1 at 
soft dorsal base and 1 on caudal peduncle Larger example with spots 
smaller and more numerous Caudal dusky terminally Anal 
whitish, also under surfaec of body Dusky blotch just before pec- 
toral base Length 84 to 180 mm 

Delagoa Bay, two specimens 

CsatUfutsr mufaiitotas (BUppell) 

Depth (contracted) 2, head 24, width 14, snout 14, upper profile 
slightly concave, eye 6, 3 in snout, 1} in mterorbital, mouth width 
54 m head, mterorbital 3, concave medially, gill opening 6. Snout, 
sides of head above, occiput, prcdorsal and back with fine asperities, 
most numerous on upper surface of snout and predoraal D. i, 9, 
first branched ray 2} in head, A I, 7, second branched ray 34, 
caudal If, convex behind, P n, 15, fin 24 Back dark gray, below 
gray to whitiBh Dark gray horizontal streaks about eye, 3 touch 
m front and 4 behind Sides of head and trunk, and most of caudal, 
with close set rounded grayish to whitish spots, each with gray 
bordenug ring. Blackish ocellus, nearly large as eye, below dorsal 
base Teeth white Length 85 mm. 

Bluff T. Wall, Natal. 

Approaches Blocker’s figure of Pnlonotua margantatua, but differs 
a little m that there arc at least 3 distinct horizontal gray continuous 
lines below the eye, though the whole lower side of the head and 
breast is with gray dots 
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Tetrodon stolUtUI Schneider 

Depth 24, head 2 J, width 1$, snout 2, eye bj, 3} m snout, 3J m 
interorbital, mouth width 4J in head, intororbital 2, broadly eon- 
cave, gill opening 4 Body largely covered with minute asperities, 
most numerous and close set on occiput and anterior predorsal 
D i, 9, i, fin 2f in head, A i, 9, i, inserted behind dorsal, fin 2 {, 
caudal 1}, convex behind, caudal peduncle depth 3, F i, 16, fin 3 
“Pinkish brown, with spots larger on belly and behind pectorals ” 
Sides with numerous, small, close-set dusky neutral spots, also 
extend over caudal where larger basally Length 300 mm 

Durban Bay 

Tttrodon honckenli Bloch 

Depth 3, head 3j, width 1, snout 2$, from snout tip, eye 4, lj in 
snout, 1} in interorbital , mouth width 3J in head, wtcrorbital 2|, 
broadly level or but slightly concave medianly, gill opening 3$. 
Body largely covered with fine prickles, largest on occiput and belly, 
caudal peduncle, body between dot sal and anal, check and chin, 
smooth D 1, 9, i, fin 1 j in head, A i, 7, i, begins little behind 
dorsal origin, fin 1 J, caudal If, convex l>ehind, caudal peduncle 
depth 3i, P i, 13, fin 1$ Neutral dusky above, lower border 
sharply contrasted from whitish below Above with many brown 
blotches, mostly oblong Blackish oblique line from infraorbital 
back and downward, parallel with gill opening Pectoral axil black- 
ish, adjacent color above bordering gill opening broadly pale or 
whitish Dorsal dusky basally, pale terminally Caudal reversed. 
Anal whitish. Pectoral pale. Mandible dull dusky Length 128 
mm 

Umgazi River, Natal, in 20 fathoms 

DIODONTIDAB 

Diodon hyitrtx Lionl 

Depth (inflated) li, head 2J, snout 3, length \ width, eye 4$ in 
head, mouth width 3}, interorbital If, very slightly concave 
Spines slender, fine, longest on post pectoral region D. 13, but 
little less than caudal, A 10, half of caudal, caudal 2$, P 24, fin 2} 
Gray brown above, white below Irregular neutral black blotches 
sparsely over back, more numerous and smaller over sides Fins 
pale. Length 47 mm. 

Natal 

Chflomyttonu ortriroUrii (Bloch) 

Depth 11, head 2f, width 1, snout 2$, eye 31, II m mtcrorbital, 
mouth width 31 in head, teeth lather small, little inclined from 
horizontal, shallow, interorbital 1*, slightly concave Gill opening 
It in eye Spines strong, 9 rows between snout and dorsal fin, 3 
short spines on each suborbital, short frontal spine, tail spineless, 
with roots of single pair reaching across behind dorsal fin D. i, 10, 
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base entirely before anal, 2 \ in head, A i, 9, fin 3|, caudal If, 
pectoral ir, 17, fin 2 Back drab gray, below pale. On sides each 
spine in pale or whitish area, and blackish clouding on middle of 
back and down sides Fins grayish, clouded little darker Length 
148 nun 

Tugela River, in 60 fathoms 

LOPHIIDAE 

Chfeolophbu Inridtotor Hogan 

Depth 4J, head 1 A, width If, snout 3, from Bnout tip, eye 7, 2 in 
snout, equals interorbital, maxillary 2 in head, to eye center, ex- 
pansion 2 in eye, teeth tnsenal in jaws, row of small ones on each 
maxillary and row of largo ones on each palatine, interorbital deeply 
concave, with bony flange above each eye, width 61 in head 
8km soft, tender D VI — 8, first spine 3 m total head length, 
ends in filamentous flap If in snout and depressed little beyond eye, 
soft dorsal origin at last third in combined head and body length, 
first ray 3f in total head length, A. 6, i, origin little behind dorsal 
origin, third ray 3}, P 16, fifth ray 3f, V 3, C. 2 Neutral gray, 
httle paler below Each side of tongue gray, mottled with dull 
brown. Length 106 mm. 

Natal coast, in 40 fathoms 



THE GENUS ALLOPHYTON OF SOUTHERN MEXICO AND GUATEMALA 

bt Francis W Pennell 

It appears that the gencnc name Tetranema Bentham, long 
held for a small but very natural group of Scrophulanaceous plants 
from southern Mexico and Guatemala, is a homonym by reason 
of an older, definitely typifiablc, Tetranema Sweet, pertaining to 
another family The occasion of assigning another name to the 
plants of Bentham’s genus may well be used for reviewing the 
present status of our knowledge concerning them 

The onginal species of Tetranema Bentham was described in 
1843, and the only additional species which has ever been added 
to this genus was described in 1889 No other genus has ever 
been reduced to the synonymy of Tetranema Bentham, bo that 
there are no submerged names which might now be raised and 
applied instead of Tetranema The (haracters of Tetranema were 
so peculiarly distinctive that, until 1914, no related genus had 
been proposed which could possibly prove congeneric But in 
that year appeared Allophyton Brandegce, and, after careful com- 
parison of specimens, I am convinced that no fundamental feature 
separates this genus from Tetranema Bentham Consequently, 
the name A llophyton may be assigned to the combined genus Bran- 
degec haB added a most remarkable third species to the two known 
before 

The original species of this genus had been known in gardens 
before 1843 as a Penstemon, and to that genus Bentham considered 
his Tetranema to be closely allied Writing in DcCandolle’s “Pro- 
dromus” in 1840, he distinguished the now genus by two features 
the absence of the characteristically developed sterile filament of 
Penstemon and the loculicidal dehiscence of the capsule Doubt- 
less, be also realized the profound difference in habit All the 
species of Allophyton have short stems that are densely crowded 
with long, or surprisingly long, obovate leaves, while their flowers 
occur in close clusters borne on long peduncles The habit through- 
out suggests plants of the Gesnenaceao rather than of the Scro- 
phulanaceae Probably the most crucial of these points of contrast 
with Penstemon is the loculicidal dehiscence of the capsule, and the 
plants of the Scropliulanaceae that possess this feature seem 
mostly sharply removed from those that retain a primitive septi- 
cidal dehiscence. 

(289) 
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To find natural relatives for A dophyton is beyond the projected 
scope of this paper The possibility of a distant kinship with 
Russelta may be suggested That genus has a closely similar 
flower and the dehiscence of its capsule is likewise lorulicidal 
But the differences are also considerable Neither leaves nor 
mfloicsccnca of Rmsclia suggest Allophyton, while the peculiar 
capsules, densely stuffed with tortuous hairs, present a feature 
that is unique m the Scrophulanaecae In common with Russelia 
however, and in contrast with the Nearctic Penstemon, is the Neo- 
tropical dispersal of Allophyton Growing m tropical or subtropical 
forest, an environment unusual for Scrophulanaceac, both Ruwselia 
and Allophyton aro genera peculiarly isolated structurally as well 
us geographically 

There arc few specimens of Allophyton in herbaria In the course 
of this study most of the specimens preserved in this country have 
been c\amined, and I am indebted to Prof. B L Robinson of 
the Gray Herbarium of Harvard University, Dr N L Bntton 
of the New York Botanical Garden, Mr W K Maxon of the 
United States National Herbarium, and Prof W L Jepson of 
the University of Cnhfornia, for the loan of specimens ui their 
care These herbaria are denoted in the citations of exaiccatae by 
H, Y, U, and C, respectively Even with such aid one finds repre- 
sented but five localities for the three species The flora of the 
forests of southern Mexico and Central America is poorly known 
as yet, and the prediction may be ventured that a number of 
additional species of Allophyton will some day be discovered 

ALLOPHTTOK Brendegee 

Telranema Booth , m Bot Reg. pi 62 1843 Genotype, T mtxieanum 
Benth. Not Tetranema Sweet, 1830, of the Papihonaceee. 

Allophyton Bmndegee, in Umv Calif Publ. Bot 8 62 1814. Genotype, 
A nitgophyllum Brandogee 

SuffrutCBcent herbs, the stem perennial and somewhat ligneous, 
ascending or erect, short, 1 dm. long or less Leaves opposite, nu- 
merous, crowded, the blades obovate and elongate, narrowed to a 
sessile or slightly clasping base, crenate-dentate to entire, conspic- 
uously reticulate beneath Inflorescences axillary, consisting of 
long-peduncled, simple, or compound cymes of pediccled flowers, 
pedicels slender, much shorter than the peduncle, each pedicel sub- 
tended by an inconspicuous linear bract Sepals narrow, attenuate- 
acuminate Corolla campanulate, glabrous throughout, purple and 
spotted or mottled within (at least in A mxiconum ) ; lobes shorter 
than the tube, all somewhat spreading, the two posterior lobes 
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united nearly to apex Stamens four, didynamous Style slender 
Stigma capitate, somewhat bilobate Capsule ovate m outline, 
glabrous Seeds (seen only w A mexteanum) tetrahedral, angled, 
dark brown, with close dense testa that is apparently minutely re- 
ticulate or foveolate 


Table of Species 

Stamens includod Style 7~10 mm long Corolla 13-15 mm long 
Capsule 4-5 mm long Leaves 15-20 cm long, the blades 
acute or obtuse, the finer reticulations beneath scarcely evident 
Primary branches of cyme usually bearing only a single flower 
Peduncles much shorter than the leaves, mostly 6-7 cm long 
Pedicels glabrous, three or four, mostly 10 20 mm long, 
so forming a lax few-flowered cluster Style 10 mm long 
Leaf-blades relatively thin, green beneath, the margins 
sinuate-crenate and cilmte A evolutum 

Peduncles nearly as long as the leaves, mostly 12-17 cm long 
Pedicels brown-pubescent, usually ten or more, 5-10 mm 
long, so forming a dense many-flowered cluster Style 
7-9 mm long. Loaf-blades thick, pale beneath, the margins 
crenate to crcnate-dentate, not ciliate A tnexicanwn 
Stamens exserted Style 30 mm long Corolla 22-28 mm long 
Capsule 8-10 mm long Leaves 20-35 cm long, the blades 
acuminate, the finer reticulations beneath forming an evident 
close network Primary branches of cyme mostly bearing 
secondary or even tertiary flower-clusters Peduncles 10-15 cm 
long Pedicels 15-30 mm long, the cyme very lax Leaf- 
blades relatively thin, green beneath A megaphyllum 

AUophyton srolotom (Don noli-Smith) Pennell, comb nov 

Tetranema eoohtium Donnell-Simth, in Bot Gas 14 29 1889 “On rocks, 
P&nsamaU [Guatemala], alt 3,800 feet, May, 1887 (Ex Pi eit ,(1,218) ” 
Isotypes, Panaamald, Depart Alta Verapas, collected by H von Tuerck- 
heiin, seen m herbaria Academy of Natural Sciences of Philadelphia, Gray 
Herbarium of Harvard University, and Columbia College at the New York 
Botanical Garden 

Rocky places, northern Guatemala, at 1140 meters altitude 
Flowering m May. Known only from the original collection 

ADophyton msxtenum (BcnthO Pennell, comb nov 

Tetranema mexicanum Benth , Lindl , in Bot Reg pi 52 1843 “(The 

name Pentstemon mexicanus, Hort ] has possibly originated in Belgium, 
whence [t e. whither] the plant seems to have been introduced, as is said, 
from Mexico In a wild state it is unknown to me ” Three years later 
Bentham, writing in DC , Prod 10 331, 1846, knew the plant from 
near Vera Crus, Gmleotti 1905 and Linden 443 Probably the onpnal 
seeds for garden cultivation came from one of these cited collections 

“Damp steep rocks,” probably m forest of the lower mountain 
dopes, central and northern Vera Crus. Flowering m January 
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and March Seen from Chiquihuite, Vall4e dc Cordova, Bourgeau 
2127 (H) , Mirador, Liebmann 9343 (U) , and Barranca de Tenampa, 
Zacuapan, Purpus 2945 (H, U, Y) and 6748 (H, U, Y) 

AUophjton msfsphylliim Dnndeiw 

AUojihyton ntgaphytlum Brandegeo in Umv Calif Publ Bat 6 62 1614 
“CoBected at Fwca Irlanda [Chiapas], growing in moist soil of damp 
barrancas (Purpual No 0866 Typo, Herb Univ Calif , No 172662 ” 
Type, collected Sept, 1613, seen in Herb University of California. 

Moist damp barrancas or wooded canyons, probably in foiest 
of the lower mountain slopes, Chiapas Flowering in June and 
September Known only from the original locality, Purpus 6855 
(C) and 7213 (C, H, Y) 



ANATOMY OF HXNDE&SONIA: A PRIMITIVE HEUdNlD MOLLUBK 

B'j H Bukrington Baker 

Our knowledge of the internal anatomy of the Hehcmidae 
(Gastropoda Rhipidoglossa) begins with IsenkraheV study of 
Schamcheila ( Emoda ) itlamra (Poey) Later von Ihenng* dissected 
the nervous system of Sturanya berylhna (Gould) and Bouvicr* 
those of lleltcina ( Angulata ) brasthenm Gray and Schasichala 
(Emoda) sagratana (Orb ), Thiele (1902)* added a few details of the 
male genitalia of Hendersoma ( Waldemana ) japontca (A Adams) 
and the female organs (1910) 6 of Pleuropoma (?) kubaryt (authority 
and locality?), and Bourne (1911)* presented the first compre- 
hensive anatomy from his studies on Oltgyra ( Alcadia ) palliata 
(C B Adams) and hoUandt (C B A ), Pleuropoma andamanica 
(Benson), P mergmemns (Pfr ), P rogersn (Bourne), P ( Sphaero - 
coma) gouldtana (Forbes), Orobophana (?) pachystoma ponsonbyi 
(Smith), Ceratopoma tdae (Pfr ), Lucidella aureola (Fdr ) and 
Eutrochatella pulchella (Gray) However, these descriptions, with 
the exception of Thiele's first notes, deal with the more specialized 
members of the family 

On the other hand, Hendersoma occulta rubella (Green) 7 has 
been considered by Wagner (1907-1911)* and myself,* on the 
basiB of its paucispiral operculum and its radula, 10 to be the most 
primitive living example of the family (i e , the most primitive 
terrestrial mollusk) outside of the bttle-known genus Bourctera 
from Ecuador The typical subspecies (Say) n occurs as a recent 
fossil and probably had a rather wide distribution m temperate 
United States, but the more angulate modem subspecies is only 


‘ 1867, Arch Naturg XXXIII, 60-72. taf I 
*1877, Vend Anat Ncrvensyst u Phylog Moll 

* 1887, Ann Sc« Nat (7) III, 1-510, pis I-XIX, also 1886, Bull 8oc Phil 
Pan* (7) X, 93-97 and 1892, Cotnpt Rend Ac Pans, CXIV, 1281-1283 

* 1902, Zoit wise Zoo! LXXIJL 249-466, taf XVII1-XXVII 
*1910, Abb Senok Naturf Gee XXXII, 361-368, taf XXV 
*1911, Proc Zool 8oc London, 769-809. pla. XXX-XL1I 

* 1832, Cabinet of Natural History, IL 29i 

* 1907-1911, Conch. Cab v Mart Chomn , News Folge Die Famike der 

■ 1922, Proc Acad Nat Sci Philadelphia, LXXIV, 29-67, pla III-V1L 
11 First described by Bland and Binney, 1871, Amer Jour Conch VII, 29-30, 
p] Il-fl 

M 1831, Transylvania Jour Medicine, IV, 1528 
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known from a few widely separated localities The genus Ifender- 
sonta includes other species m Japan and China 

My specimens were collected April 30th, 1025, from limestone 
talus at the base of the cliffs which support the physiographic 
monstrosity that gives its name to Natural Bridge, Virginia 
The dissections were made and figured, mainly from drowned 
material preserved m 60% alcohol, at the Marine Biological Labora- 
tory in Woods Hole and at the Zoological Laboratory of the Uni- 
versity of Pennsylvania Especial thanks are due Dr Eleanor 
Carothers for six sets of serial sections, on account of the small 
size of this species, these were of great assistance in the determina- 
tion of anatomical details, and all descriptions of tissues are based 
on them The best fixation was obtained by flooding the living 
animal with B> plus chromic acid, which also dissolves the cal- 
careous material of the shell The sections were stained with 
Alum Cochineal and counterstained with Orange G 

External Form and Integument 
(Plate VII, figs 1, 2, 6, plate VIII, figs 8, 9, 11) 

In most terrestrial operculates, the females are notably larger 
than the males (Cf II B B , 1924) u , so many authors (Cf Wagner, 
1910), ia including myself, have taken it for granted that a similar 
difference occurs between the sexes in the Hehcimdae In llender- 
«on to, however, observation leads me to believe that the males 
average larger than do the females, although the sexes mtergrade 
very much in size and the statistical results, given below, are 
negative 

In order to preserve the material m good condition, most of the 
shells wero chipped away from the animals immediately after 
drowning, but 21 specimens were left intact As I was expecting 
some difference in sise between the sexes, I selected the smallest 
and the largest individuals for careful preservation, so this residuum 
does not represent a random senes These 21 shells were measured 
and then the animals were dissected to determine the sex The 
resultant figures appear to indicate a slightly larger sise for the 
females, but the numbers are too small to give a basis for any 
accurate statement 


“ 1924, Occ p Mu*. Zool Univ Mich , no 162, 1-158, ph. I-XXI. 
*» 1910, Abh Senck Naturf Gee. XXXil, 181-180, Uf XVI 
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Major Minor 

Altitude Diameter Diameter Whorls 

Females (0 specimens) 

Means 5 5 140 (7 7) 123 (« 8 ) SJi 

Extremes 5 3-5 7 137-142 (7 5-8 1 ) 118-128 (8 3-7 1) 6 ) 4-6 

Males (16 specimens) 

Means 5 4 137 (7 4) 126 (67) 5'A 

Extremes 5 0-5 0 132-143 (7 1-7 7) 118-130 (6 4-7 0 ) 6-6 

The whitish sole of the foot (Plate VII, fig 1, F) is from 5 to 6 
times as long as broad, its sides are almost parallel and the posterior 
end is bluntly rounded At the anterior end and for a short dis- 
tance down the sides, a deep groove separates a thin fold, the 
mentum (Fm), near the median line, at the bottom of this groove 
is the external opening of the duct from the pedal mucous gland 
(Fg) The sides of the animal outside of the shell are usually darkly 
pigmented although lighter individuals also occur The lateral 
portions of the foot and the dorsum of the dorsoventrally flattened 
posterior end are coarsely reticulate 
Separated from the foot and mentum by a deep groove is the 
small snout or rostrum with the diamond-shaped mouth (M) 
near the center of its transversely oval ventrum, which is marked 
by a distinct median groove and another fainter one that bisects 
the lateral angles of the mouth The cephalic tentacles are quite 
long and slender when extended, the sessile eyes are on the dorso- 
lateral sides of their bases (Cf Isenkrahe, fig. 1-2). At the lateral 
edges of the groove between the rostrum and mentum are small 
lobes which project ventrad 

The surface of the body is covered by a simple, non-ciliate, 
columnar epithelium which usually contains some goblet cells 
This layer is especially thick on the sole (Plate VIII, fig 11), where 
it develops a distinct, continuous cuticle and practically lacks 
the goblet-cells. These last are especially numerous m the epider- 
mis on the sides of the foot The epithelium is lowest and stains 
most deeply over the portion of the mantle which lines the shell 
The horny, paucispiral operculum (Cf Wagner, 1907, fig 1-2) 
is borne on an opercular disc just behind the mantle edge Antenad 
to this is a heavy, complexly-folded ndgo which overlaps the groove 
from whioh the major portion of the operculum develops The 
spindle muscle is attached to a rather narrow, sigmoid zone near 
the columellar (anterior) margin The entire surface of the oper- 
cular disc is covered by a simple columnar epithelium which, 
inside of the anterior groove (Plate VIII, fig 9), is underlain by 
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a zone with large cells in the meshes of the fibrous reticulum 
These underlying oells have small nuclei, are crowded with globules 
which stain yellowish, and appear to assist in the secretion of the 
homy layer which forms the growing edge of the operculum The 
calcareous portion of the latter consists mainly of scattered granules 
on its outer surface 

The whitish mantle edge is complete, that is, it completely 
surrounds the base of the visceral mass Antenad and laterad, 
it is free, very broad and thick, and contains numerous blood 
sinuses (Plate VIII, fig 8), postenad, it forms a thin fold which 
is often reflected upward and away from the adjacent opercular 
ndge 

At the baso of, and posterior to, the thinner, posterior portion of 
the mantle edge are the openings of two accessory opercular 
organs, one on each side The left or columollar organ (Plate VII, 
fig 4, plate VIII, fig 8, Z), which lies dorsomediad to the base of, 
and extends into, the left columellar muscle, consists of a complexly- 
lobcd sac, which is apparently connected by a pore with a second, 
two-chambered organ The lobed sac (Bourne, fig XL-55, gl d ) 
is lined by simple columnar epithelium with rather large cells which 
appear swollen by large, clear vacuoles so that the small nuclei 
are pressed against the walls A squamous basement epithelium 
surrounds this portion of the gland The basal chamber of the 
adjacent organ (Plato VIII, fig 8, Z) is lined by a single layer of 
cuboid cells with large nuclei and is surrounded by a somewhat 
thicker layer of dense connective tissue The upper chamber is 
very thm- walled and flattened, it comes into close contact with 
the walls of the pedal and oesophageal blood-sinuses Between 
these two chambers, the cavity (Bourne, fig XL-55, sac ) is con- 
stricted by a pronounced thickening of the walls of the organ, 
the connective tissue that forms this constriction is very dense, 
contains hyaline cells and closely resembles fibrous cartilage 
(car , fig cited) The cuboid epithelium of this narrowed lumen is 
similar to that of the basal sac but is ciliated The organ on 
the right (sutural) side is similar in structure to the lobed sac but 
is smaller and simpler, the double-chambered organ is absent. 

As the columella of the shell and the partitions of all except the 
last whorl are progressively dissolved away as the animal increases 
m size, the visceral mass is a flattened spheroid that is just en- 
circled by the flattened cylindrical last whorl of the animal. 
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Ventrally, a conical, slightly-twisted outgrowth from the visceral 
mass fills the columellar cavity above the thin umbilical callus 
The left and nght columellar muscles (Plate VII, fig 6, C and R) 
he respectively m the basal and parietal angles of the last whorl, 
have a flattened enlargement at their inner ends, and are attached 
to the inside of the shell just beyond the edge of the remaining 
portion of the partition (i e , just inside of the major shell cavity) 
The mantle over the last whorl ib usually darkly pigmented in 
the males and spotted in the females, in addition, the lower prostate 
of the secondary gonaduct appears pink in preserved males while 
the entire duct is light yellowish in the females 

The Pallial Complex 

(Plate VII, figs 3 to 7, plate VIII, figs 8, 10, plate X, fig 22) 

In order to simplify the following discussion of the pallial com- 
plex, the left columellar muscle will be considered as the simstral 
edge of the pallial cavity and the nght columellar as the dextral 
edge Also, the free border of the mantle will be regarded as the 
antenor end and the kidney as postenor in relative position 
In the same manner, the side towards the oesophageal sinus (Plate 

VII, fig 6, 0) and diaphragm will be desenbed as the ventrum, 
that towards the hindgut (I) as the dorsum In the descnption 
of the visceral mass, the terms apical, basal and penpheral will 
be used 

The large pallial cavity or lung (L, plate VII, figs 6, 7 and plate 

VIII, fig 8) extends from the broad muscular, anterior portion of 
the mantle edge (Le) to a point some distance behind the inner 
end of the last whorl and the attachments of the columellar muscles 
to the shell Along its dorsal wall (i e , the upper palatal surface 
of the last whorl) lies the last limb of the hindgut (I), with the 
secondary gonaduct (T) attached to its antenor \ and the hypo- 
branchial gland (H) to its posterior $ Ventrally (i e , just out- 
side of the basal angle), the small oesophageal sinus (0) is separated 
from it by the thin but muscular diaphragm Its mam respiratory 
surfaoe (L fig. 7) lies between the hindgut and the left columellar 
muscle (i e , along the lower palatal wall of the last whorl), but a 
narrow area extends between the nght columellar muscle (R) 
and the oesophageal emus (i e , along the parietal wall) , and the 
diaphragm probably also permits the passage of gases The 
groove between the secondary gonaduct and the nght columellar 
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muscle represents the nght branchial region, at its apex, opposite 
the posterior end of the secondary gonaduet, is the external opening 
of the hypobranchial gland (Po, fig 7) which, m the female, sur- 
rounds the provaginal orifice The anal (Io) and secondary gona- 
ducal (To) openings are a short distance inBide of the mantle edge, 
and the (left) external ureteric opening (Uo) is near the posterior 
end of the main respiratory surface 
At its anterior edge, (and for some distance back in the female), 
the palhal cavity is lined by a relatively high, Bimple columnar 
epithelium (Plate VIII, figs 8, 10) with numerous large goblet or 
mucous cells, especially on the surface of the lung near the genitalia 
Most of the epithelial surface in the male and a major portion in 
the female is much lower, the columellar cells decrease in Bize and 
the goblet cells become less conspicuous towards the posterior or 
inner end 

At this point, a brief discussion of gastropod asymmetry in 
relation to that of Ilendersonta may not be out of place Most 
authors (Cf Huxley, 14 Lankester, 18 et al ) seem to correlate this 
with a tendency towards elongation or increase in size of the 
visceral mass If this bulky outgrowth should fall forward (Lang) 18 
or coil exogastnely (Pelseneer) 17 , it would produce pressure on the 
sense organs If it should fall backward or coil endogastnely, it 
would tend to squeeze the palhal organs Comprising, it tends to 
fall laterally or to coil m a dextral spiral, which puts pressure on 
one side and tends to push the anus and palhal complex in a counter- 
clockwise direction Whether the primitive gastropod actually 
passed through a stage with a vertical or dextral visceral cone 
(Lang) or developed an exogastnc shell (Pelseneer) seems doubt- 
ful, probably the dextrally spiral shell came into existence simul- 
taneously with the more rapid growth of the left side of the animal, 
as advocated by Bfltschh 18 and Plate 18 In any case, the corres- 
ponding torsional forces are present and tend to produce an antero- 
dextral position of the anus and palhal cavity, a subinteetinal 
position of the left visceral ganglion, and a relative reduction of 
the organs on the nght side of the visceral mass and on the pnmi- 

“ 1863, Phil Trans R. 8 London. CXLIII, 29-65, pis I-IV 
»* 1883, Encycl Bnt , 9th ed , XVI, 632-695 

“ 1894, Lohrb verg Anat wirbelloaen Th , Kap VII, Molluscs, XIV 
IT 1906, LankostoHs A Treatise of Zoology, part V 
“ 1887, Moroh Jahrb XII, 202-222, plTxi-XII 
“ 1895, Zool Jahrb Abth Anat IX, 162-206 
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tively left side of the pallial complex (secondarily right in proso- 
branchs) Simultaneously with these torsional processes or more 
probably somewhat later, an increase m the length of the mantle 
cavity has tended to push postenad and dorsad the anal, excretory 
and genital openings, this is often compensated by an increase jn 
length of the hmdgut and the parallel development of a secondary 
gonaduct This dorsopostenad extension of the pallial complex 
tends to force the nght visceral ganglion over the oesophagus 
and to increase the necessity for a reduction of the nght (pnmitively 
left) pallial organs 

Thus, Hendersoma (Plate VII, figs 3, 4, 6, 7) has lost practically 
all of the nght (prosobranch) portion of the pallial roof, so that the 
hmdgut and secondary gonaduct are closely approximated to the 
nght columellar muscle However, this genus does retain a vestigial 
nght (prosobranch) auricle (Ar) and also a metamorphosed right 
kidney (the copulatory or provagmal apparatus), which m the 
female opens (Po) on the nght Hide of the intestine In these 
features, Hendersoma appears to be fully as pnmitivc as the 
Nentidae (Cf Simroth 20 and Bourne, 1908, 21 for discussion and 
literature). 

But, coincident with its adaptation to a terrestnal existence, the 
(left prosobranch) pallial roof has greatly increased in relative 
length so as to form most of the large lung As the basal or colu- 
mellar edge of this (left) pallial region (fig 7, L) is shorter than the 
sutural or panetal edge (t e , the left columellar muscle is shorter 
than the nght one), most of this elongation seems to have taken 
place on its dextral side This lias earned the (left) external 
uretenc opening (Uo) backward so that it lies far behind the 
(nght) provagmal opening (Po) and even some distance behind 
the base of the (left) kidney (K), the long axis of which is almost 
at nght angles to that of the pallial cavity In addition, the hind- 
gut has been lengthened and thrown into a loop towards the left, 
so that the apex of the ventncle (V), which is closely associated 
with the hmdgut (fig 4), although no longer traversed by it, points 
almost antenad, that is, the nght (prosobranch) aunde (Ar) is 
sinistral and the left (A) dextral in relative position This rotation 
of the heart through nearly 180° has been accompanied by a trans- 
ference of the long axis of the (left) kidney through about 270° 

**1890-1907, Broun’* KIms. Ord Tier III— II, Gastropoda proaobranchia 

11 1908, Proc Zool Soc London, 810-887, pis. XLVI-LXV1 




280 


PROCEEDINGS OF THE ACADEMY OF [Vol LXXVII 


and an elongation of the ureter (U), which now runs along the 
dorsal surface of the kidney (fig 4) at right angles to the terminal 
limb of the hmdgut 

The pnncipal pulmonary vessels are the afferent pallial or rectal 
vessel (La) along the left side of the secondary gonaduct (T) 
and hmdgut (I), the (left) pulmonary vena cava (Lv) on the right 
of the left columcllar muscle (C) and the right pulmonary or 
palliorenal portal vein (Kp) between the gonaduct and the right 
columellar muscle (R) Apparently, the blood passes from the 
visceral sinus into the afferent pallial (La) and then across the 
roof of the lung to the pulmonary vena cava (Lv), and also from 
the oesophageal sinus (()) across the narrower respiratory surface 
to the palliorenal portal (Kp) No prominent transverse venation 
is visible on the surface of the lung, but the sections show numerous 
small sinuses In addition, a senes of large bloodspaces (Plate 
VIII, fig 8) in the antenor border of the mantle connect the 
palliorenal portal and pulmonary veins 

The heart lies along the obliquely truncate left side of the post- 
enor end of the pallial cavity, although its morphologically longi- 
tudinal axis is almost parallel (at 180°) to that of the pallial cavity, 
the much greater development of the functional (left prosobranch 
but dextral) auncle (fig 4, A) has established an actual long axis 
at about 135° to that of the lung The large pulmonary vena cava 
(Lv) enters the pencardium near its actual antenor end and passes 
along its wall to enter the antenor side of the functional auncle 
(A) which is recurved so as to he almost parallel to this pnncipal 
tnbutary This functional auncle has slightly glandular walls 
somewhat similar to those in Theodoxus (Lenssen**, 1902, fig 
11-26), in addition to the large pulmonary vena cava, it receives 
a number of short ventral renal veins from the adjacent walls of 
the kidney and a dorsal renal (Kv) that curves around poetenad 
to the apical half of the ureter, crosses dorsad to the latter and 
enters the heart opposite the vena cava The vestigial (nght 
prosobranch but suustral) auncle (Ar) is a small fusiform sao 
which hes in a dorsal space between the base of the kidney, the 
shorter limb of the hmdgut and the external mantle epithelium 
(E, fig 3) , it receives no large blood-vessels The muscular-walled 
ventnole (V) is elongated in the direction of the functional auncle 
but has a conical pocket on the side towards the vestigial one; 


1002, La Cellule, XX, 289-333, pis. I-1II 
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its walls are in close contact with those of the snort limb of the 
hmdgut The principal aorta (Va) arises from the ventral side 
(fig 7) of the ventricular apex and almost immediately divides 
into a small visceral aorta and a larger cephalic one, the last runs 
along the intestine towards the head and foot 

The blood is collected by a senes of communicating sinuses, 
of which the principal ones are the visceral in the apical mass, 
the oesophageal (0, fig 6) already described, the cephalic around 
the buccal mass and nerve ring, and the pedal (Fs, fig 8) 
above the nerve-cords in the foot From these, the blood can 
return to tho heart through at least three systems 1, the renal 
portal, 2, the palliorcnal portal, and 3, the pnncipal pulmonary 
The renal portals are a number of short channels that pass directly 
from the visceral sinus into the blood-spaces of the ventral side of 
the kidney and thence through the short ventral renal veins into the 
functional auncle The path of the blood from the oesophageal 
sinus to the palliorcnal portal and the connection between the latter 
and the vena cava have already been described, the posterior end of 
this palhorenal passes to the greater curvature of the kidney, where 
the blood can pass through anastamosing sinuses into the dorsal 
renal vem The principal pulmonary system is the one between 
the afferent pallial and the vena cava across the most extensive 
respiratory surface 

The pericardium consists of a large, oval cavity which surrounds 
the ventricle, the functional auncle and the base of the vena cava 
and a-lao of a smaller conical pocket that encloses the vestigial 
auncle and its connection with the ventncle It lies just under 
the mantle on the extenor of the visceral mass m the lesser curva- 
ture of the kidney, which it slightly overlaps Its lining is a very 
thin, simple squamous mesothelium Near its dextropostenor 
end, it communicates with the lumen of the kidney apex by a very 
short and narrow, renopencardial canal (X, figs. 3, 4), which is 
lined by a single layer of ciliated, cuboid cells (Plate VII, fig 5) 

The functional excretory organ or (left) kidney (K, figs 3, 4, 7) 
is a flattened, crescentic organ whioh lies inside of the loop of the 
hmdgut All around its outer margin (l e , its greater curvature), 
it overlaps the hmdgut, in addition, its left or basal half gives off 
an internal lamina, so that, m this region, it almost completely 
surrounds the hmdgut (fig 3) The rather thick but quite simple 
walls consist of a angle layer of large columnar cells (fig 5) with 
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enlarged luminal endB, prominent baBal nuclei and extremely 
vacuolate cytoplasm, which Btains a brilliant orange The only 
trabecula of any bizc is a flattened development of the anterior wall 
which extends a short distance mto the ventral lamina The 
ureter (U) opens out of the basal or left end of the kidney and 
curves around the posterior end of the pericardium, so as to he 
on the dorsal side of the excretory organ for the entire length of 
the latter Towards its base, this excretory duct becomes enlarged 
and finally opens by a small onfice (Uo) through a prominent 
papilla just above the apex (nght end) of the kidney near the 
jMistenor end of the pallial cavity The ureteric lining is a simple, 
thick squamous to subcuboid, epitheloid layer, while the external 
uretenc papilla is covered with high, mucous cells 

The hypobranchial or mantle gland (H, figs 3, 7 and plate X, 
fig 22) does not differ markedly from those described by Thiele 
(1902) and Bourne (1911) for other Helicimdao It opens into the 
posterior end of the nght pallial groove by a short, wide duct 
(Ho, Po), which also includes the provaginal onfice and passes 
externad to the pnmary gonaduct (Gd) Attention is called to the 
fact that its position is practically that of the albuminiparous 
gland of most pulmonates, in the female, it would still communicate 
with the fertilization chamber through the provaginal canal if its 
connection with the mantle cavity were closed Haller's** (1894, 
95) demonstration that similar glands m Cemorta noachtm (Fis- 
surelhdae) do secrete the egg envelopes is at least interesting in 
this connection 

The Digestive System 

(Plate VII, figs 3, 4, 6, 7; pi VIII, figs 8, 10, 12, pi IX, figs 
14, 18, pi X, fig 22) 

The buccal mass (Plate VIII, fig 12, Me, Mo) is relatively 
elongate and slender Antenad, it contains the small, ovoid buocal 
cavity or pharynx (Me) while the major portion is formed by the 
odontophoral apparatus (Mo) and the oesophageal vestibule (Ov) 
which overlies this Postenad, from between the radular cartilages, 
the slender radular pouch (Mp) extends mto the oesophageal 
sinus for a distance equal to } the length of the m*— itself. 

The pharynx extends only a short distance under the odontopho- 
ral apparatus, i e , the subradular pouch is very slightly developed 

“ 1894, Studien Qber Dooogtoee und Rhipidogloase Proeobranchicr 
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The oesophageal vestibule (Ov) is a roughly conical, although 
dorsoventrally flattened chamber which is continuous with the 
pharynx through a large opening above the anterior end of the 
radula Postenad, it gives off, on either side, a large, digitiform, 
basally swollen, oesophageal sac (Op) and is continued by the 
slender oesophagus proper (0) As compared with Oltgyra palhata 
(Bourne, 1911, XXX, figs 2-4), the oesophageal vestibule appears 
much longer and the pharynx seems to envelop the anterior ends 
of the cartilages to a lesser extent, but 1 suspect a part of this 
difference is caused by the greater protraction of the odontophoral 
cartilages in my specimens 

The anterior part of the pharynx is lined by a simple columnar, 
cuticulate epithelium much like that of the foot Towards the 
oesophageal vestibule, the epithelium becomes higher and ciliate, 
m addition, large, ovoid, goblet cells, filled with glairy material, 
become more and more evident The oesophageal sacs are similarly 
lined although the goblet or mucous cells again diminish in promi- 
nence In three separate areas on each side, the epithelium is 
considerably thickened and almost entirely consists of mucous 
cells The most anterior pair of these forms the buccal patches 
(Bourne, glandular walls of diverticulum), each of which is simply 
a region, near a lateral edge of the posterior floor of the buccal 
cavity just under the anterior ends of the radular cartilages, where 
the elongated goblet cells predominate and the ciliate cells occur 
only as attenuate columns between them On the other hand, 
the middle and posterior pairs have much thicker walls which 
bulge outward to form shallow trenches or crypts, somewhat the 
shape of half a coffee-seed, the middle or buccal crypts (Mg, fig 12) 
are on the dorsal side of the junction between the pharynx and 
oesophageal vestibule, while the posterior or oesophageal crypts 
are on the ventral side of the junction between the oesophageal 
vestibule and the bases of its lateral sacs The last pair have 
been described and figured for Theodoxus Jhunattlts by Lenssen** 
(1899, figs. 1-13, 14), m both, the pnncipal lining of the walls 
consists of a layer of elongate, ciliate, columnar cells with basal 
nuclei and a thicker external stratum of irregularly arranged, 
subsphencal cells Both types of cells are usually filled with a 
glairy, mucous secretion which resembles that of the pedal gland 


« 1890, La Cellule, XVI, 179-232, pis. I-1V. 
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(Fg, fig 8) or that in the salivary glands of pulmonates The 
homologies of these buccal patches and these two pairs of salivary 
glands are, of course, unknown, but the middle or buccal crypts 
(Bourne, salivary glands) seems to agree m position with the open- 
ings of the salivary ducts m many gastropods 

The radular cartilages agree quite closely with four principal 
ones of Oligyra paUiata (Bourne, fig XXX1-5), their structure 
(Cf Ijenssen, 1899, fig 1-7) is certainly very different from that in 
pulmonates (H B B , 1925, figs XIV-22, 27) ” The anterior 
half of the radula lies folded in the groove formed by their dorso- 
mcdian concavities and extends over the V-shaped surface between 
their anterior ends As discussed in another paper (H B B , 
1923, 126), M the teeth of the central field of the radula of Hender- 
8oma (H B B , 1922, fig III— 1) appear actually more primitive 
than those m the Nentidae, while the laterals (op cit , fig IV-10) 
arc specialized along divergent lines The radular pouch is lined 
by a simple squamous epithelium which becomes higher (cuboid) on 
its roof and towards the posterior, free end The muscles of the 
odontophoral apparatus are very complex, but a number of the 
more prominent and distinct bands can be quite easily traced 
As practically all of these are paired, only those of one side will 
be described 

The retractors of the buccal mass are comparatively superficial 
The dorsal members, which must act also as elevatora, can be divided 
into an anterior and a posterior set on each side The posterior 
set consists of two heavy roots, which arise from the dorsal body 
wall just above the base of the oesophageal sacs of the same Side, 
pass respectively inside and outside of the ventral tensor-protractor, 
and insert as a common head on the fascia of the lateral mdes of 
the anterior cartilages This head sends a small slip ventroantenad 
to insert on the sides of the rostrum; this portion must act as an 
elevator of the Bnout In front of the posterior set are two minute 
strands with similar origin and insertion to the larger bands The 
anterior dorsal retractor arises from the body wall above the buccal 
orypts and inserts on the walls of the buocal cavity, this muscle 
must also act as an elevator of the snout. In addition, a veryslender 
ventral retractor arises from the ventral body wall, runs between 
the cerebropedal and cerebropleural connectives of the same side, 

“ 1925, Proo Cal Acad Sci (4) XIV, 143-169, pla XI-XIV 

* 1923, Pron Acad Nat Sci Philadelphia, LXXV, 117-178, pis. IX-XVL 
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and inserts on the fascia over the anterior ends of the larger carti- 
lages All of these are assisted by a broad fan of rostral retractors , 
which arise from the ventral body wall and insert around the antenor 
end of the buccal walls and mouth Finally, a slender elevator 
arises from the origin of the larger posterior dorsal retractor and 
inserts near the base of the outer side of the posterior cartilage 
of the same side. 

The protractors of the cartilages are more distinctly attached to 
these structures themselves The ventral protractor arises from the 
wall of the snout just inside of the cerebral ganglion and inserts 
quite high on the extenor face of the corresponding posterior 
cartilage The large ventral tensor-protractor arises on tho side of 
the buccal pouch and inserts on the side of a posterior cartilage 
A somewhat smaller ventral tensor arises near the dorsal Bide of the 
antenor tip of each larger cartilage and inserts on the ventral 
Bide of the corresponding postenor cartilage. The small dorsal pro- 
tractor arises from the body wall above the buccal crypts and in- 
serts on the lateral side of the postenor cartilage, while a dorsal 
tensor-protractor has its ongin on the side of the oesophageal ves- 
tibule just behind the buccal crypt and inserts on the dorsal side 
of the tip of the postenor cartilage 

The antenor cartilages are bound together ventrally by two 
Bets of transverse fibers. The superficial constrictor-sheath is a 
squarish band of muscle that is attached at either end high on the 
sides of the buccal pouch and the antenor ends of tho large carti- 
lages, it passes ventrad to these structures so as to sheathe tho 
antenor ends of the tensor-protractors, the tensors and the radular 
protractors The ventral sheet of cross-fibers (Hemck)* 7 passes 
from the lateral side of the base of one antenor cartilage to the 
mnw position on the other, so as to close the bottom of the antenor 
portion of the radular trough The postenor cartilages are not 
bound to each other by any large muscle outside of the radular 
retractors. The dorsal sheet of cross-fibers and the sets of criss- 
cross fibers desenbed for Fulgur canaltculatus (Herrick) appear to 
be undeveloped 

The muscles which protract the radula are three m number on 
each side. The extrinsic protractor is a very slender band which 
arises from the transverse fibers behind the ventral ganglia of the 


« 1906, Amer. Nat XL, 707-737 
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nerve-ring, passes through the pleuropedal nng and inserts on the 
anterior end of the intrinsic protractor, it must also act as a re- 
tractor of the buccal mass and probably represents Haller’s (1804, 
fig XI-129, s) “nerve" to the subradular organ The ttUnnatc 
protractor is a much larger muscle band with its origin on the ventral 
side of the posterior cartilage and its insertion on the anterior 
recurved end of the radular membrane, it runs parallel with the 
cartilage tensor The third protractor is that of the radular 
pouch; it is a very small band that arises on the base of the oeso- 
phageal vestibule, about half-way between the oesophageal and 
buccal crypts, and inserts on the side of the radular pouch a short 
distance behind the posterior cartilage 

The radular retractors form a dorsal and a ventral set on each 
side The dorsal group consists of numerous strands which arise 
from a triangular area with its apex near the middle of the dorso- 
lateral edge of the anterior cartilage and its base somewhat more 
than the dorsal half Of the lateral side and end of the posterior 
one, the almost parallel fibers pass obhquely forward over the 
dorsal border of the cartilages to insert on the side of the anterior 
half (or a httle less) of the radular membrane The ventral set 
is a fan-shaped group of strands that arise as a broad band over 
the median half of the posterior end of the smaller cartilage, this 
splits into numerous, divergent strips which insert along the ventral 
and lateral sides of the radular ribbon The insertion of the ventral 
set corresponds to about the posterior half of that of the dorsal 
set In addition, a small, unpaired retractor of the radular pouch 
connects the posterior end of the latter with the ventral wall of 
the oesophageal sinus 

As indicated in the foregoing account, the protractors and re- 
tractors of the cartilages are mainly long, slender nbbons, while 
the radular retractors are comparatively short and broad This 
would appear to permit considerable movement of the entire 
buccal mass, together with a short, but very powerful rasp of the 
radula alone The relative amount of movement between the 
parts of the system may be contrasted with the extensive radular 
but comparatively slight cartilage action m Fulgur canakculatus 
(Hemck, 1906). 

The very long and slender oesophagus (0, fig 12) extends through 
the oesophageal sinus (0, fig 6) to the posterior end of the palhal 
cavity, then along the ventrum of the stomach, slightly towards 
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the nght side, RQd finally enters near the fundic end of the latter 
(8f, fig 12) between the hepatic ducts (Dr ) Its walls are longi- 
tudinally folded and are fundamentally similar to those of Theo- 
doxua fluvtahha (Lenssen, 1899, figs 1-13, 14) It is accompanied 
by the cephalic aorta which sends branches along the suspensory 
ligaments to the posterior tips of the oesophageal Baca 
The stomach (Sf, Si, fig 12, Cf Bourne, fig XXXI-7) is a very 
large, gourd-shaped sac which fills a large portion of the visceral 
mass (S, fig 3) In general, its long axis is almost continuous 
with that of the mantle cavity and at nght angles to the over- 
lying kidney and pencardium, but its nght Bide is somewhat 
smaller than its left and the entire structure is curved vnntrad at 
both ends The mtenor is marked off by folds into three, poorly- 
separated compartments 1, the fundic, 2, the supenor intestinal 
or glandular, and 3, the infenor intestinal or pylonc (Cf Lenssen, 
1899, figs 11-19, 20) The fundic compartment is large, ovoid and 
mainly thin-walled, but, on the ventrum, two low, ciliate, internal 
folds bound a shallow groove (goutti^re oesophagienne of Lenssen) 
which forms a continuation of the oesophageal channel These 
folds are continuous with the thickenings which surround the 
enormous apertures of the nght (Dr) and left hepatic lobes Also 
continuous with the nght fold (instead of the left as in Theodoxtu) 
is a large, ovoid, transversely-folded thickening, which apparently 
represents the “erfite stomacale” (Lenssen, fig 11-26). The 
antenor or intestinal end of the stomach is curved antenad over 
the oesophagus, and tapers gradually to pass imperceptibly into 
the intestine Ventrally (t e , next the oesophagus), a wide, 
internal thickening of the wall extends from the opening of the 
oesophagus into the intestine Along the left side, another, similar 
but higher and narrower, internal thickening limits a ventro- 
simstral or intestinal compartment (goutti&re pylonquo of Lenssen) 
and a dorsodextral, thick-walled, supenor intestinal region The 
infenor intestinal compartment is continuous with the fundic 
at one end and the intestine at the other, its weak, longitudinal 
folds divide and radiate irregularly over the fundic wall The 
superior intestinal region (Lenssen; fig 19, str) has transverse 
ndges throughout its length, but is weakly demarcated frofn the 
fundic region by the most postenad and highest of the£senes 
It does not develop a caecum like that of Theodoxus (Lenssen, 
fig. 19, cu). 
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The Btomach us lined by simple columnar epithelium which 
becomes pseudostratified m some of the higher thickenings As 
Lenssen (1899, figs 27, 28) has pointed out for Theodoxw, the 
luminal surface of this epithelium seems to show every gradation 
from cilia, through heavier projections and stnate cuticle to a 
solid or granular cuticulum Mainly, the strictly ciliated portions 
are limited to the thickenings along the oesophageal groove and 
the two principal ndges in the intestinal end The epithelium of 
the fundic and inferior intestinal compartments is mainly low and 
the wall is thin, but the superior intestinal portion has numerous 
ndges of large oells The highest and most slender cells occur in 
the pnncipal thickenings, those in the "crgte” are the extremes 
of this type, although, unlike at least some of those m the other 
ndges, they develop a very thick cuticle (Cf Bourne, p 771) 
The liver or hepatic-pancreatic gland consists of a nght and a 
considerably larger left lobe, both are relatively small and simple 
pouches with large lumina which communicate with that of the 
stomach through the large opemngs already mentioned (Dr, fig 
12) Each is subdivided mto a small number of large, compara- 
tively thin-walled lobules that are imbedded around the stomach 
and extend mto the umbilical protuberance of the visceral mass 
The epithelium of these lobules contains both liver and chalk 
cells and, in fact is quite similar to that in the pulmonates (H B B , 
1925, fig XII-13), although, at first glance, the very large lumina 
of the lobules give the tissue, as a whole, a very different appearance 
From the antenor end of the stomach, the intestine curves 
sharply backward and passes around the nght side of the oesopha- 
gus so as to form a short suboesophageal loop to the left, but re- 
turns again to cross a second time above the gullet, and then bends 
backward along the left side of the stomach, just outside of the 
fold that separates the supenor and mfenor intestinal compart- 
ments of that organ Near the line of demarcation between the 
supenor and fundic compartments, it leaves the side of the stomach 
to appear on the surface of the visceral mass, where it becomes 
pigmented These intestinal loops are comparatively simple and 
so are somewhat similar to those of Luctdella aureola (Bourne, fig 
XXXII-14). From this point, it loops around the postenor end 
of the pallial cavity, passing close to the ventncle of the heart, 
externad to the left portion of the kidney and between the external 
and internal right lobes (figs. 8, 4, 7), and then turns anteriad to 
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form the elongate limb along the hypobranchial gland and secondary 
gonaduct. In the male (Plate X, fig 22), the anal opening (Io) 
is a short distance inside of the pallutl cavity, mternad to that of 
the gonaduct and a little behind it In the female (Plate IX, 
figs 14, 18), the anus turns sharply to the left and opens inside 
the little hood (Io) which partially surrounds the ovipository 
orifice. 

The initial, suboesophageal loop of the intestine is Bimply a 
narrowed continuation of the stomach and retains the ventral, 
cihate thickening and simple columnar epithelium of the inferior 
intestinal compartment Near where it crosses above the oesopha- 
gus for the second time, the ciliated thickening disappears and the 
remainder of the epithelium becomes lower (cuboid), until it 
reaches the condition in the thin-walled hindgut, which is lined by 
a simple squamous epithelium with a few, irregularly-scattered 
groups of higher, cihate cells The terminal hood of the female 
is lined by a very high, richly cihate epithelium, with numerous 
mucouB cells which are similar to but even larger than those of 
the mantle edge (fig 10) 

The Female Genitalia 
(Plate VII, fig 7, plate IX, figs 14 to 21) 

The group of digitiform to ovoid lobules that compose the ovary 
(fig 14) extends across the base of the visceral mass with an enlarge- 
ment near the head of the oviduct and a smaller one in the umbilical 
lobe Each lobule is lined by a layer of squamous cells and closely 
packed with a mass of large odgoma Near the outer edge is a 
variable cone of less developed odgoma and irregularly flattened, 
smaller cells, some of these last also he between the central egg 
cells These lobules converge towards a spherical enlargement 
of the primary oviduct (Gl), this egg sac, in my material (Cf 
Bourne, p 778), is filled with what appear to be primary oftcytea 
together with loosened interstitial cells from the lobules 

Opening out of the egg sac is a slender, rather short tube (G2), 
lined by cuboid epithelium with very long cilia This duct enlarges 
rather abruptly into what Bourne (1 o) calls the descending hmb 
of the V-shaped portion of the oviduct (G3, figs 14, 15); the latter 
is lined by high, peeudoet ratified, columnar epithelium with shorter 
mpa and brownish cytoplasm that contains numerous hyaline 
globules. Just beyond the apex of the V, this is enlarged to form 
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a trilobate pocket, the accessory sperm sac (Gb), which is lined 
by very similar epithelium, m my material, the lumen of this 
pocket is crowded with spermatozoa Antenad from the accessory 
sperm sac, the “ascending limb” of the oviduct gradually enlarges 
into a radially folded fertilization chamber (G4), which is lined 
by cells similar m form to those of the descending limb but with 
still shorter cilia and comparatively homogeneous cytoplasm which 
stains a bnght purple (Plate IX, fig 20) In my material, this 
chamber contains a few scattered spermatozoa; it forms the last 
chamber of what I consider the primary gonaduct As discussed 
below, probably a portion of the latter is derived from the common 
renopencardial-gonadic duct of the more primitive Rhipidoglossa 
and the Nentidae, but the absence of any connection with the peri- 
cardium prevents its identification in the adult Hehcimd 
Near the base of the fertilization chamber, a very short connect- 
ing duct leads into a little provagma or copulatory (?) chamber 
(Plate IX, fig 16, Pv), that also receives the narrowed ends of 
the Bpermatheca (B, figs 14, 16) and provaginal sac (P, figs 14, 
15, 16) and opens (Po) by another short channel into the mantle 
cavity through the basal portion of the hypobranchial duct 
All of these spaces are lined by a low, simple columnar epithelium 
with large nuclei The provaginal orifice is surrounded by a papilla 
that is composed of large ovoid cells, each with a swollen vacuole, 
a large basal nucleus and purple-stained cytoplasm 
The spcrmatheca or bursa copulatnx is a comparatively small, 
deeply Iobed sac that lies against the side of the fertilisation 
chamber towards the lung, it is lined by cells which are similar to 
those of the provagina but somewhat higher (Cf Bourne, fig 
XXXVII-39), on their outer ends, these develop numerous cyto- 
plasmic processes that appear too stout to be cilia In my material, 
this sac is crowded with spermatozoa which are arranged radially 
so that their heads he between or on the cytoplasmic processes 
just mentioned. Bourne terms this organ the caecum, and appears 
to consider it as a new structure developed in the Hehcinidae alone, 
in my judgment, its connections and position certainly identify it, 
instead of the accessory sperm sac, with what he terms the recepta- 
culum seminahs in the Neritidae (see Table I) As indicated 
above, it opens mto the provagina m Hender sonia as m Oltgyra 
hoUandt (Bourne, fig. XXXV-25), although it appears to be quite 
separate in some of the other Hehcinidae (op. at , figs 29-29). 
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Table I Female Genitalia 


Approximate 

Homologies 

Nentidae 

(Bourne 

Theodoxxm 

(Gilson)* 

Hehcmidae 

(Bourne) 

Hendersoma 

Gonad 

ovary 

ovary 

ovary 

ovary 

Right rrnopen- 
cardial canal 

oviducocoelo- 
mio funnel 

absent 

absent 

absent 

Primary gona- 
duct 

oviduct (above 
ovidueococlo- 
mic funnel) 

oviduct 

oviduct with 
1st limb V 

primary ovi- 
duct, egg sac, 
narrow and 
enlarged por- 
tions 

Common reno- 
pencardial-gon- 
adic duct 

end of oviduct 
and thalamus, 
egg-duct 

fertilisation 
( hamber and 
premiere am- 
poule (Lenss.) 

2nd hmb V, re- 
ceptaculum 
semmalis 

fertilisation 
chamber and 
accessory 
sperm sac 


vaginal canal 

connecting 

duct 

vaginal canal 

connecting 

duct 

Right kidney 

receptaculum 

seminalia 

spermathera 

caecum 

spermathcca 


sperm sac 

bursa 

vaginal sac 

provaginal 

sac 

Right ureter 

vagina 

vagina 

vagina 

provagma 

Right nephro- 
stome 

vaginal aper- 
ture 

intro mittent 
orifice 

vaginal aper- 
ture 

provagmal 
on nee 

Secondary 

gonaduct 

odtypc 

glandular and 
incubatory 
oviduct 

ofitype 

uterus (Lens- 
sen) 


crystal sac 

uterus 

i 



The provaginal or copulatory (?) sac is a comparatively thin- 
walled, somewhat irregular sac ( which is imbedded between the 
fertilisation chamber and the extenor of the mantle, its wall 
(Plate IX, fig 10) is formed by a single layer of columnar cells 
with irregularly-swollen luminal ends, rather large nuclei and 
cytoplasm which stains brownish This epithelium somewhat 
resembles that which lines the (left) kidney 
In the Nentidae, Thiele (1002) has homologised the provaginal 
apparatus and spermatheoa with the right (primitively left) kidney 
of the lower Rhipidoglossa, and I am inclined to accept this ongin 


11 1896, Proc. Mai Boo, London, II, 81-83. 
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for these structures in the Helicmidae as well Bourne (1008, p 
873) has objected to this hypothesis on the basis of his discovery 
of a gonadic coelome and oviduco-coelomic funnel near the ovary 
in certain Nentidae, he claims that the kidney should be above (be- 
hind) this opening instead of below it However, as both Pelseneer 
(1896)“ and Simroth (1896-1907) have pointed out, the primary 
gonaduct and the renopencardial oanal of most Rhipidogloesa either 
unite before entrance into the right kidney or enter it in close jux- 
taposition As shown by my tables (I and II), I am of the same 
opinion as Thiele and believe that Bourne has simply proved that, 
m the Ncritidae at least, a large portion of what is termed here the 
primary gonaduct is actually d mved from the common renopen- 
cardial-gonadic tube From the presence of sperm in tho provagi- 
nal sac, spormatheca, accessory sperm sac and fertilization chamber 
and their absence from the uterus, it seems probable that the pro- 
vaginal orifice receives the male products in Hendenoma occulti r, 
although this may not be the case in Oltgyra hollandt (Bourne, 1911, 
P 779) 

The large secondary oviduct or uterus (T, Plate IX, figs 14-18) 
is a stout tube which tapers gradually from just below the base of 
the fertilization chamber to tho ovipository (?) opening The 
thick wall of its posterior end is thrown up into coarse convolu- 
tions and mainly consists of a high pseudostratified, columnar 
epithelium The very long, slender cells (Plate IX, fig 21) that 
uniformly compose this layer have small nuclei and are densely 
packed with hyaline globules that stain orange or oven brown 
Towards its anterior end, the wall becomes somewhat thinner and 
simpler, especially on the side towards the hindgut, but is composed 
of very similar, although considerably shorter cells In my speci- 
mens, the external opening always projects beyond the anal hood 
(Io, figs 14, 18) that surrounds this end of the organ. The uterus is 
remarkable for the uniformity of its structure and apparently is 
almost completely without ciliate cells 

The Male Genitaua 
(Plate VII, fig 6; plate X, figs 22-29) 

The testis (Plate X, fig. 22, G) is an irregularly oval mass of 
quite large lobules, which are imbedded in the base of the visoeral 


■ 1896, Zoo] Ana XIX, 140-146. 




1025] 


NATURAL SCIENCES OF PHILADELPHIA 


293 


mass and in the umbilical outgrowth Each lobule is bounded 
by a very thin layer of nmple squamous epithelium and is packed 
with large germ-cells, most of which are about the same sue (ap- 
parently spermatids m my material). Large nurse-cells, like those 
of the pulmonates, appear to be absent, and the alveoli are so 
crowded that the lumina are reduced to narrow channels which 
contain spermatozoa m various stages of development These 
channels converge to enter the primary Bperm-duct (Gd), which 
is ooiled back and forth between the base of the tcstiB and the 
hypobranchial gland (H) so as to form a sort of epididymis, these 
stout convolutions and the testis taken together occupy about 
the same region of the male as that taken up by the ovary alone 
in the female In my material, this portion is greatly swollen by 
masses of maturing spermatozoa (Cf Thiele, 1902, fig XXVI- 
135, ds), which are usually parallel to each other but are not 
definitely oriented in respect to the enclosing wall The epididymis 
tapers abruptly to become the short slender portion of the sperm- 
duct, the walls of the swollen portion are formed by a single 
layer of low, almost squamous cells, which become cuboid towards 
the lower end and finally pass into the elongate (densely staining, 
purple), ciliate cells with basal nuclei that are characteristic of 
the slender portion The last opens through an egg-shaped papilla 
(Plate X, fig 23, Gd) into a thm-walled, conical prolongation of 
the apical chamber of the secondary gonaduct, a cihato epithelium, 
similar to but even higher than that of the duct, covers this papilla 
and extends as a pilaster up into the basal portion of the pro- 
vaginal BBC (P). 

Imbedded between the posterior end of the secondary gonaduct 
(Tl) and the base of the hypobranchial gland is an elongate-ovoid, 
very weakly-lobed sac (P, figs 22-25), which is lined by a single 
layer of cells that stain a dark brown, develop low and irregular, 
internal folds composed of higher cells, and closely resemble those 
which line the provagmal sac of the female (Plate IX, fig 19) 
In the male, this provagmal sac empties into the first prostate 
(Tl, figs 22-25) near the papilla of the sperm-duct, its lumen 
approaches but does not connect with the mantle-cavity, although 
the epithelium of the latter develops a thickening composed of 
large vacuolate oells which resemble very closely those of the 
provagmal papilla m the female The function of this male pro- 
vaginal sac is dubious, but I have little doubt that it is homologous 
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with that of the female and represents the metamorphosed right 
kidney (See table II) It is probably absent in iftost Helicinidae 
and is certainly not the second diverticulum of Bourne (1011, p 
786) 


Table II Male Genitalia. 


Approximate 

Homologies 

Nentidae 

(Bourne) 

Thcodorua 

(Lenssen) 

Helicinidae 

(Bourne) 

Hendtraoma 

Gonad 

testis 

testicule 

testis 

testis 

Primary gona- 
duct and right 
renopen oarcnal- 
gonadic duct 

epididymis 
and sperm- 
duct 

canal deferent 

sperm-duct 

epididymis 
and sperm- 
duct, opening 
of pro vaginal 
sae 

Right kidney 

absent 

absent 

absent 

provagiiml 

sae 

Right nephro- 
■tome 

absent 

absent 

absent 

closed papilla 

Secondary gona- 
duct 

thalamus and 
prostate 

terminal 

chamber 

podie 

semilunaure 

terminal sae 

first prostate 

seoond 
prostate, ter- 
minal cham- 
ber and papilla 


basal glands 

glande annexe 

1st and 2nd 

diverticula 

accessory pros- 

tate and cae- 
cum 


The secondary sperm-duct is divided into four rather distinctly 
demarcated chambers: 1, the apical chamber or first prostate 
(Tl, plate X), 2, the middle portion or second prostate (T2), 
3, the terminal chamber (T3), and 4, the diverticulum or acoessory 
prostate (Td) All of these chambers are lined by a pseudostratified, 
columnar epithelium, m which three general types of cells can be 
differentiated The oiliate or non-glandular type (Cf plate IX, 
fig 20) consists of comparatively low cells with dear or light pur- 
plish (stained) cytoplasm and comparatively large, basal or central 
nudei (l e , pseudostratified so as to give the appearance of two 
layers) A modification of this class develops considerably more 
elongate cells with numerous colorless globules. A further increase 
m glandular function seems to result in the yellow (stained) glandu- 
lar cells, which have the cytoplasm packed with globules which 
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stain yellow or golden, and are somewhat similar to those of the 
uterus of the female (Plate IX, fig 21), although usually less 
elongate and more vacuolate Every gradation between these 
first two types can be found, especially m the upper part of the 
terminal chamber The third or purple (Btained) glandular (muc* 
ous?) type (Plate X, fig 29) only occurs in the walls of the first 
prostate, these cells are fusiform to long ovate m shape with 
basal nuclei and are swollen by masses of glandular material which 
Btains a deep purple or a very dark red They are commonly 
shorter than the cells around them and appear to develop externally 
and then move towards the lumen in order to discharge their 
Becretions. Toward the periphery of all of the epitheha, shorter 
interstitial cells appear to represent the undeveloped reserves 
The posterior chamber or first prostate forms a httle more than 
J the length and is the broadest region of the secondary gonaduct 
The wall on its left side is quite thin, as is that of the conical pocket 
into which empty the sperm-duct and provaginal sac, but, on its 
right side, an enormous, complexly lobed pilaster (Plate X, figs 
23-25) usually restricts the lumen to a narrow slit This principal 
cavity is lined by elongate cells which stain a brilliant yellow, 
although many in the left wall appear longitudinally fibnllate and 
largely lack prominent globules (fig 29), these arc interspersed 
with the purple glandular ones mentioned above The pilaster 
consists of numerous, very complexly folded lobules whose narrow 
lumina are continuations of the principal cavity, each lobule is 
lined by a single layer of swollen cells similar to those of the yellow 
glandular type but usually with very large, clear vacuoles The 
constriction which separates the first and second prostates is 
lined by cells of the cihate type which stain a bnght purple similar 
to those of the fertilisation chamber of the female (fig 20) 

The middle portion or second prostate is about half the length 
of the entire secondary gonaduct and tapers in width from its pos- 
terior end against the first prostate to where it passes gradually 
into the third ohamber. Its thick walls (T2, figs 26, 27) are mainly 
composed of the yellow glandular cells, which are elongated locally 
to form a weak pilaster along its pallial side and irregularly trans- 
verse ndges elsewhere Towards the diverticulum is a rather sharp- 
ly demarcated, longitudinal zone of much lower, dilate cells; this 
becomes indefinite and diffuse towards its apical end Antonad, 
this sone becomes thicker and many of the cells develop colorless 
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granules, this initiates a longitudinal ridge which becomes consid- 
erably higher in the next region 
The anterior fourth of the secondary gonaduct constitutes the 
terminal chamber which tapers gradually towards the thick- 
lipped external opening At its posterior end, this division bifur- 
cates to pass gradually into the second prostate on the left side 
and the accessory prostate on the right, from the angle between 
these, a prominent conical papilla (Tp, plate VII, fig 6), which 
is continuous with the ridge in the anterior portion of the second 
prostate, almost fills the lumen for some distance The compara- 
tively thin and simple wall of this terminal chamber (fig 28) 
consists mainly of the ciliated type of cells, although some of these 
are more elongate and contain colorless globules, while the higher 
epithelium which composes the papilla contains numerous vacuolate 
cells which approach the yellow glandular type 
The accessory prostate or diverticulum is a slightly flattened 
tube which is almost as long as the first and second prostatic 
chambers combined and lies along their right sides In the basal 
portion, the epithelial cells are ciliate and may be more or less 
undifferentiated or contain coloness globules, but Boon (Td, fig 
27), two quite distinct regions are apparent 1, a pilaster composed 
of slender, light yellowish but ciliate cells along the left (interstitial) 
side, and 2, a thin-walled region with lower epithelium of the strictly 
ciliate type About 2 mm above the base, the aide towards the 
external mantle begins to develop cells of the yellow glandular 
type with densely-staining, almost brown globules and practically 
no vacuoles Passing upwards, these rapidly become more num- 
erous until the clearer, ciliated cells are restricted to the side towards 
the palhal cavity and second prostate Here the accessory prostate 
gives off a small digitiform caecum (Tc, figs 22, 26), which only 
contains the clearer, ciliate type of epithelium; the diverticulum 
proper above this point (i e , for a little over half of its length) 
is lined entirely by the highly developed, brownish-stained, glandu- 
lar cells, which increase in height until the apical blind end is 
almost solid (Td, figs. 24-26) The diverticular caecum may be 
homologous with the muoh longer second diverticulum of LucuUUa 
aureola and EutrochateUa pukhella (Bourne, p 786, fig XXXVII- 
42) which opens into the terminal chamber opposite the onfice 
of the accessory prostate In any case, the presence of the pro- 
vaginal sac in male individuals of Heniertonw shows conclusively 
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that all of the secondary gonaduct (with its diverticula) is homolo- 
gous with the uterus of the female. 

Hinder soma has no structure that would appear to function as a 
penis, although the terminal chamber of the secondary gonaduct 
is surrounded by loose connective tissue which may permit some 
evagination, it scarcely seems capable of function as a copulatory 
organ for reaching the provaginal orifice of the female, high in the 
mantle cavity Considering the anatomy of the two sexes, the 
only plausible method of copula would seem to be approximation 
of the two mantle openings In this position, the hypobranchial 
glands, the goblet cells inside of the palhal cavity of the female, 
or the enormous prostates of the male, may be able to flood the 
lung of the female to an extent that would enable the sperm to 
travel up the groove between the uterus and right columellar 
muscle to the provaginal or “copulatory” opemng The relatively 
large sise of the males does permit the production of enormous 
numbers of spermatozoa and may compensate m part for this 
apparently inefficient method of internal fertilization 

In the field, I picked up two specimens which were held together 
m some way, but these separated before I was able to determine 
what was happening No copulation was observed in specimens 
kept several months in captivity As all of the adult females 
examined had Bperm in the vanous seminal receptacles, the actual 
transference of these probably took place early m the spnng 

The Nervous System 
Plate VIII, figs 8 and 13 

The nervous system is very similar to that of Oltgyro paihcda 
(Bourne, fip XXXIX-43, 44) The large cerebral ganglia are 
on either side of the anterior end of the buccal mass and are con- 
nected by a rather long, stout, cerebral commissure and a slender 
labial or suboerebral one (6, fig 13) Each ganglion has two lobes 
(Cf. Bouvier, 1887, figs. Ill— 10, 11), the large, roughly triangular 
cerebral one gives off the tentacular (1) and optic (2) nerves, the 
cerebral commissure and the quite long (cerebro-) pleural and 
(oerebro-) pedal connectives, while the smaller, ventromedian 
labial lobe is the origin for the two anterior (3) and two posterior 
(4) labials, a nerve to the side of the rostrum (5), the labial com- 
missure (6) and the (cerebro-) buccal or stomatogastno connective 
The bucwd connectives arise from the dorsal side of each labial 
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lobe, run between the buccal mass and certain of its protractors, 
and join the transversely ovoid buccal ganglia (Cf Bouvier, fig. 
11-0), which he in close proximity to each other between the origin 
of the oesophagus and the base of the radular apparatus Each 
of these ganglia give off two anterodorsal nerves (7) to the dorsal 
and ventral sides of the pharynx and oesophagus and a medio- 
postenor one (8) towards the radular cartilage of the same side; in 
addition, a median, unpaired nerve runs back along the radular 
pouch 

The pleural, *pedal and subintestinal (left visceral) ganglia are 
all closely approximated (Cf Bouvier, fig III— 12) , in fact, the 
pleuropedal and left (pleuro-) visceral connectives, the pedal 
commissure and the nght rygoconnective are all very stout and 
have an external layer of ganglion cells just as do the ganglia 
themselves The left pleural ganglion is slightly smaller than the 
nght one, besides the connectives, each gives off an antenor 
pallial nerve (9), which bifurcates before it enters the body wall, 
and a very large palhocolumellar trunk (10) that divides at the 
body wall into a large oolumellar (11) and a smaller postenor 
pallial (12) 

The supraintestinal (nght visceral) ganglion and connective 
appear to be entirely absent The subintestinal (left visceral) 
ganglion is simply a slight enlargement at the base of the large 
connective (13) to the abdominal ganglion, all along this very 
long abdominal connective (13) occur some ganglion-cells, al- 
though they only form a continuous external layer m the portion 
near the left pleural center This peculiar arrangement seems to 
be due to a gradual concentration of the individual nerve-cells 
rather than to a shortening of the connective between the left 
pleural and Bubintestinal ganglia; in Nmta omata, Haller (1894, 
fig XI-129) has figured a condition in which the subintestinal 
connective appears to have two ganglionic concentrations, one 
near the left pleural as in the Helicuudae and tho other in the 
usual position of a subintestinal ganglion As already indicated, 
nght sygoneury is well developed, m fact, the stout sygoconneotive 
actually passes between the nght and left pleural ganglia through 
the base of the subintestinal 

The tnradiate abdominal ganglion lies at the base of the visceral 
mass under the oesophagus and the coils of the intestine. It gives 
off a nerve to the stomach (14, Cf. Bourne, fig XXXIX-48, V») 
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along the posterior end of the abdominal connective, a posterior 
one to the visceral mass (15, Cf Bourne, connection with V G ,), 
a right posterior one to the genitalia (16, Cf Bourne, n gen), 
and a right anterior one to the right side of the visceral mass (17, 
Cf Bourne, Vi), the last appears to anastamose with the right 
posterior palhal (12) along the right edge of the diaphragm but 
I can not trace any similar connection on the left side 

The pedal cords (Fn, fig 8, 18, fig 13) extend to very near the 
posterior end of the foot, although their anterior ends are definitely 
enlarged into pedal ganglia, each of which gives off two anterior 
pedal nerves (19) Near the middle of the length, their centero 
are separated by about \ the width of the foot, but they are so 
large that their interspace is only about 1} times the width of either 
of them, towards their posterior ends, their centers remain about 
the same distance apart but each cord diminishes greatly in diam- 
eter Two definite transverse strands connect their antenor ends 
a short distance behind the principal pedal commissure, but the 
other anastamoses are small and irregular Throughout the pos- 
terior portion of their length, they he immediately below the pedal 
sinus (Fs, fig 8), but in the antenor region they are surrounded 
by the pedal gland (Fg) The otocysts (Y, fig 8, 20, fig 13) he 
on the dorsal side of the pedal ganglia near the postenor ends of 
the latter, and the acoustic nerve can be followed antenad until 
it joins the pleural connective on its way to the cerebral ganglion. 

Conclusions 

1 Render soma retains a right (prosobranch) auncle and a meta- 
morphosed right kidney (provaginal apparatus) in both sexes, 
and thus apparently represents a more pnmitive condition than 
that indicated by previous workers for other Hehcuudae 

2 As regards the first of these characters, Hendersonta is fully 
as generalised as any known Nentid, while, in the second, it 
appears even less specialised Also, in the uncinate form of the 
third lateral of the radula and in the postenor position of both 
external ureteric openings, most Hehcuudae share this more 
primitive organisation For these reasons, the Nentidae can 
not be considered as in any sense ancestral to the Hehcuudae. 

3 On the other hand, the marine and freshwater habitats of 
most Nentidae have permitted them to retain certain markedly 
primitive characters, while the terrestrial life of the Hehcuudae 
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can be correlated with an increase m specialisation along several 
lines, all of which center around the notable elongation of the 
dorsal region (Bourne, 1011, p 764) and palhal cavity, coincident 
with the conversion of the latter into a lung In this last category 
of Helicimd characters fall the rotation of the heart and kidney, 
the comparative freedom of the ventncle from the looped hindgut, 
the separation of the pericardium and the nght kidney (provagtnal 
apparatus), the apparently complete reduction of the supraintes- 
tinal ganglion and its connectives, and the relative elongation of 
the hindgut, the secondary gonaduct, the oesophagus and the 
nerve strand between the subintestinal and abdominal ganglia 
4 While the homologies between the Ehipidoglossa and the 
Pulmonata are still extremely hypothetical, the genitalia of Bender- 
soma and the Helicimdae perhaps can be tentatively regarded as 
representative of an intermediate stage between those of the less 
specialized members of the former group and those of the latter 
Thus it seems plausible to consider that the primary gonaduct of 
Hendersonux may correspond to the ovisperm duct of the Pulmonata, 
that its secondary gonaduct may be roughly homologous with the 
spermoviduct, and that the spermathecae of both groups may 
correspond to some development of the nght kidney In addition, 
the denvation of the albumen gland of the pulmonates from the 
hypobranchial gland of the Rhipidogloesa has already been indi- 
cated as a possible interpretation 
6 In addition, both the Helicimdae and the Pulmonata show a 
marked tendency towards the concentration of the cerebral, pleural 
and, to some extent, the pedal ganglia But the latter group tends 
to shorten the visceral nng so as to approximate the subintestinal 
and abdominal ganglia as well, this “detorsion” process produces 
the euthyneurous condition Euthyneury is very different from 
the false “orthoneury” of the Helicimdae, which apparently 
» the result of an elongation of the subintestinal connective, a 
gradiu&pleurad concentration of its ganglionic elements, and the 
reduction of the supramtestmal chain. Thus, the nervous systems 
of these two pulmonate groups actually prove the more usual 
conception of separate evolutions from common, probably marine, 
ancestors 
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Description op Plates VII-X 

All drawings are made with aid of camera lucida With the exception of 
fig, 2, those of systems and organs are made from dissections of drowned (i e , 
partially extended) animals, while fig 2 and those of transverse sections and 
histological details are made from stained slides (i e , more retracted specimens) 
The cells are drawn as somewhat idealised, quite thin, optical sections, the 
lumen of the gland or organ is uppermost unless specifically stated otherwise 
The scales for these figures of cells represent 50 microns, those for the others, 
one millimeter The following symbols are used except in fig 13 


A functional Qeft prosobranch) 
auricle 

Ar vestigial (right prosobranch) 
aunclc 

B spermatheca or bursa copulatrix 
V left columellar muscle, 

D digestive gland or liver 
Dr cut end of right hepatic duct 
E. extenor epithelium 
F foot 

Fg pedal gland and duct 
Fm rnentum 
Fn pedal nerve cords 
Fs pedal blood sinus 
G gonad (ovary or testis) 

Gb accessory sperm sac (female) 

Gd primary gonaduct (egg or sperm) 
G1 egg sac (female) 

G2 narrow oviduct (female) 

G3 first limb of V-auct (female) 
04. fertilisation chamber (female) 

H hypobranchial gland 
Ho hypobranchial onfioe 
1 intestine or hjndgut 
Io anus or intestinal hood (female) 
K functional (left) kidney 
Kp paUiorenal portal vein 
Kv dorsal renal vein 
L lung or p&lhal cavity 
La. afferent palbal vessel 
Le an tenor mantle edge 
Lv pulmonary vena cava 
M mouth 


Me buccal cavity and pharvnx 
Mg buccal salivary cry jits 
Mo odontophoraJ bulb 
Mp radular pouch 
O oesophagus 
Op oesophageal sacs. 

Ov oesophageal vestibule 
P provaginal sac 
Po provaginal onfice (inside that of 
hypobranchial gland) 

Pv provaginal vestibule (pro\ agma) 
H. right columellar muscle 
8 stomach 
Sf fundic compartment 
Si intestinal or pylonc region 
T secondary gonaduct or uterus 
(female) 

Tc caecum of prostatic diverticulum 
Td accessory prostate or divertic- 
ulum 

To external opening. 

Tp pajodla ^ of terminal chamber 

T1 first prostate (male) 

T2 second prostate (male) 

T3 terminal chamber (male; 

U functional (left) ureter 
Uo external ureteric onficc 

V ventnde 
Va oortae 

X renopencardial pore 

Y otocyst 

T L opercular organ (basal chamber 
of accessory sac) 


Plate VII. — Foot and Pallial Complex Each scale m lower right hand comer 
of plate represents one millimeter, uppermost is for fig 1, second for 
fig 7, fchrnf for fig. 4, fourth for figs 3, 6, lowest for fig 2 Scale, repre- 
senting 50 microns, for fig 5 is under its numeral 
Fig. 1 —Outlines of sole and rostrum (M) from ventral side Dotted lines 
show relative proportions of pedal gland (Fg) and its duct 
Fig 2 — Reconstruction of left opercular organ, made from serial sections 
of a female. Outlines of lumina of accessory sac (at nght) are repre- 
sented by dotted lines. 

Fig. 3 — Section through anterior tips of kidney and renopencardial pore 
(X) of a female Extenor surface of animal is at bottom of figure 
Fig 4 —External (dorsal) view of kidney and adjacent organs from a large 
male, after removal of external mantle and roof of pencardium Two 
arrows save approximate plane of fig 3 
Fig 5— Details of epithelium of renopencardial pore (below) and that 
of kidney (above) Pericardium would be to right of figure 
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Fig 0 — Transverse section through last whorl of a male, back about I length 
of lung from anterior mantle odge, so as to pass through papilla (Tp) 
of terminal chamber of secondary gonaduct Tip of one oesphagoi! 
sac is shown just abovo oesophagus (O) inside of oesophageal blood sinus. 

Fig 7 —Internal (ventral) view of palual complex of female Roof of 
lung (L) is cut between right columellar muscle and secondary gonaduct 
(at Kp of fig 6) and pinned back as flat as possible Hindgut is cut 
bo as to show both enveloping lobes of kidney (K) Penoardium repre- 
sented as much more transparent than is actually the case 

Plate VIII — Digestive and Nervous Systems, etc Each of upper three scales 
in lower left hand comer represents one millimeter, uppermost is for 
fig 12, second for fig 13, thira for fig 8 Lowest scale indicates a length 
of 50 microns and is for figs 0 to 11 

Fig 8 — Slightly oblique cross-section through retracted foot, just inside of 
anterior mantle edge, a portion of latter is omitted The section, from a 
female, passes through basal chamber of accessory sac of opercular organ 
(Z) t through external opening of principal sac of same, and through tip 
of intestinal cloaca (Io) 

Fig 0 —Detail of lining of opercular groove, epithelium is above and cells 
with golden globules below 

Fig 10 — Epithelial lining of lower portion of mantle cavity from a female, 
those from intestinal hood would be still larger and eiliate 

Fig 11 — Epidermis from sole of foot 

Fig 12 — Alimentary tract, mainly viewed from right side, after removal 
of digestive glands (liver) and odontophoral muscles Coils of intestine 
arc considerably straightened and separated 

Fig 13 — Dorsal view of central nervous system with nerves and pedal 
cords cut Buccal ganglia are pushed antenad and only its left connective 
is shown The nerves are labeled as follows 


1 tentacular (indicates cerebral gan- 

glion) 

2 optic 

3 anterior labials (indicate labial 

lobe of cerebral ganglion) 

4 posterior labials 

5 rostral 

6 labial or subcerebral commissure 

7 dorsal and ventral pharyngeals 

(from buccal ganglion) 

8 odontophoral* (median and two 

lateral) 

9 right anterior pallia! (from right 

pleural ganglion) 


10 left palliocolumellar trunk (from 

left pleural ganglion) 

11 right columellar 

12 right posterior pallial 

13 abdominal connective (from sub- 

intestinal ganglion) 

14 gastric (from abdominal gan- 

glion) 

15 visceral 

16 genital 

17 lateral 

18 pedal cord and ganglion 

19 an tenor pedals. 

20 otocyst with distal end of acoustic 


Plate IX — Female Genitalia Each scale in lower left hand corner of plate 
represents one millimeter, uppermost scale is for fig 14, middle one for 
fig. 15, lowest for figs. 16 to 18 Seale, representing 50 microns, for figs. 
19 to 21 is m lower right hand comer 
Fig. U —Internal (ventral) view of entire genitalia with most of hindgut 
(I) cut away 

Fig 15 —Ventral new of postenor end of uterus and adjacent structures 
after removal of spermatheoa. Primary oviduct is straightened and 
provagtnal sac is dissected oat from behind other organs 
Fig. 16— Section through genitalia at provagmal orifice (Po) Broken 
lines indicate connections (out of plane cut) of provagma (Pv) with its 
vesicle (P) and spermatheoa (B, only base cut) 

Fig. 17 — section through middle portion of secondary gonaduct 
Fig 18 —Section through opening of hindgut (1) into its terminal hood (lo) 
Fig. 19 — Throe short cells from wall of provagmal sac 
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Fig 20 — Three cell* from lining of fertilisation chamber 

Fig. 21 — Three cells from wall of upper end of uterus. 

Flats X. — Male Genitalia Each scale in lower right hand corner of plate 
represents one millimeter, upper one is for fig 22, lower for fin 23 to 28 
Scale m lower left hand comer is for fig 29 and indicates a length of 50 
microns 

Fig 22 — Ventral view of entire genitalia and hypobranchud gland (H), 
after removal of most of hmdgut (1) Tip of accessory prostate (I'd) is 
directed out from behind firstprostatic chamber (Tl)and coils of epididy- 
mis of primary sperm-duct (Gd) are mainly straightened out 

Fig 23 — Section through genitalia at terminal papilla of primary sperm- 
duct (Gd) Connective tissue between organs omitted m this figure and 
next five 

Fig 24 — Section through genitalia at connecting duct between pro vaginal 
sac (P) and lumen of first prostate (Tl), actually 13 mm in front of 
fig 23 

Fig 25 — Section through Bame organs 16 mm. in front of fig 24 Acces- 
sory prostate (Td) is out obliquely 

Fig Stffi — Section through genitalia at level of diverticular caecum (Tc) 
Thin-walled, cilia te groove of second prostate (T2) is adjacent to caecum 

Fig 27 —Section 83 mm in front of that of fig 26 Thin-walled, ciliate 
groove is adjacent to accessory prostate (Td) 

Fig 28 — Section through terminal chamber near external opening, see 
fig. 6 for section of same at level of its papilla. 

Fig 29 — Four cells, including one of dark-staining type, from wall of first 
prostate 




LAND SNAILS FROM NORTHWESTERN MEXICO 

by Henry A Pilsbry and T D A Cockerell 

We are indebted to Mrs Elsie M Chason 1 for two species of 
Euglandxna , which she collected recently at Tepic and sent m the 
living condition They do not seem to agree with any of the 
described species, and arc apparently distinct Other Oleocimdffi, 
encountered in the course of studying these, have been included 
here, together with a species of Polygyra from Tepic 

Many members of this genus are very local in their distribution 

Eoflandtm chMom new *pedee Ton trig 4 

The shell is fusiform, the last whorl somewhat flattened pen- 
pherally, chestnut brown, very glossy, slightly transparent First 
three whorls arc smooth, then nblets appear weakly, these are 
strongest near the suture above The last whorl is very strongly, 
but somewhat irregularly nbbed below the shghtly crenulate, but 
not dentate, suture, the nbs rapidly weakening downward, being 
replaced by two or three times as many little nblets, and below the 
middle represented by mere ripples Weakly impressed spiral 
lines cut the nblets into spiral senes of oblong granules, but this 
sculpture is distinctly developed only m the middle region of the 
Bpace between suture and periphery The aperture is very narrow 
m the upper part, moderately wide below Tne columella is evenly, 
not very strongly, concave, in an obhque view m the aperture from 
the nght side it appears weakly sigmoid The panetal callus is a 
thin film havmg a very minute granulation, the granules arranged in 
lines parallel to the edge of the callus, which thus appears to be 
stnate Length 34 3 mm , diam 14 mm , aperture 18 3 x 7 
mm,, 6} whorls 

The animal is pale brown, tentacles and labial lobes darker, sole 
pale gray 

Related to E turns longuno, which has a longer spire, a more 
strongly denticulate suture, and is of paler color E matatlanica 
(von Martens) has no spiral sculpture, among other differences 
Type 139942 ANSP 

1 Formerly of the Biology Department of the University of Colorado 

( 306 ) 
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Fijjjs l, la — Euglandxna tepxcensxs Figs 2, .1, 3a — E turns longurxo, Gua- 
dalajara Fjg 4 —B chosorut lige 5,6 a—E turns longurxo, t> po, Muatlan 

EntUwiUna t*pleen*i» n «p Toxt-Flg» l, la 

This form differs from E chaaonae by having the first 2} whorls 
smooth, the form stouter, fusiform-oblong, spire shorter, the 
penult whorl is wider on the left side, as the suture descends more 
rapidly Aperture narrower m the upper part It is much lighter 
than chaaonae, Isabella color Sculpture as in E chaaonae Length 
40 3 mm diam 16 3 mm , aperture 22 x 8 mm , 6} whorls 

Animal dark slate color throughout, region just above mouth 
palbd 

Type 139943 ANSP 

This specieB differs from E alberai and E nelaont by the pos- 
session of diBtinet spiral sculpture, from E insignia by the color, the 
less strongly developed axial sculpture, scarcely denticulatmg the 
suture, and by its brilliant gloss It is also smaller than E. tnaigms 
The three fonns collected by Richardson at Tepio, E. insignu 
(Pfr.), E alberai (Pfr ), and E alberai inflaia (Mts ), appear to be 
quite distinct from those obtained by Mm Chason 
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The divergence from E chasonae in shape and color aould not 
be thought indicative of specific diversity were it not that ana- 
tomical differences also were found by one of us (T D A C ) In 
both species the penis-sac is very stout, dumb-bell shape, con- 
stricted in the middle, creamy white, with one or more flattened 
tapering pale gray structures (apparently flagellar in nature, but 
placed where we look for a retractor muscle) at the end In E 
tepicensis there are two of these apparent flagella, about 5 mm 
long, and from between these arises the dark gray vas deferens 
In E chasonae there is only one of these structures, and it is about 
9 mm long In both the vas deferens, after some distance, is 
swollen, the swollen part very dark 

The penis of E “truncata” (rosea), as figured by Leidy in Bm- 
ney’s work, is totally different This species belongs to the senes 
without spiral decussating lines The group with such spiral 
lines, to which our two species belong, is widely distnbuted, from 
the north ( E vanuxemensis Lea) to Guatemala (E decussata 
Deshayes) 

The following species of Euglandxna are now known from north- 
western Mexico 

E cdbersi (Pfr ), of shorter, more obese figure than other species 
of the region, has been recorded from Mazatlan, the Tres Marias 
Islands, Sierra Madra dc Colima, and Tepic, Jalisco, those seen 
by us are from Mazatlan 

E nelsoni Bartsch Proc U S Nat Mus vol 37, 1909, p 321, 
from Acaponeta, Tepic 1 Variable in shape and proportionate length 
of aperture, the proportions ranging from those of E albersi to those 
of E mazatlanica How it differs from these forms was not men- 
tioned 

E mazatlanica (v Martens) Mazatlan, Tres Manas Islands 
A form of the aibersi type, but more slender 

E. ezeavata (v Martens) Mazatlan? Apparently quite distinct 
by havmg the columella spirally twisted below, and thereby dif- 
fering from all other forms of the region Locality not certain 

E insignia (Pfr ) San Bias and Tepic, Jalisco 1 The ongmal 
locality unknown Thought by von Martens to be a race of E 
liebmanni, but this appears doubtful 

E ptlsbryi Bartsch Proc 17 S Nat Mus vol 37, p 322, pi 33, 
f 5, Bolanos, Jalisco 

E hererrm (Contreras) Boletin dc la Sociedad de Estudioe 
Biologicoa, I, May, 1923, p 13, Chapala, Province of Jalisco 

1 Now Nayant, by the division of Jalisco 
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E turns (Pfr ) Identified by authors from Mazatlan The 
type locality of this species was unknown The type specimen, 
figured by Reeve (Conch Icon , Aehattna, pi 13, fig 45) differs 
from numerous specimens of the Mazatlan region in coll. A N 8 P. 
as noted below 

SafUndina tarrla lonfurio now «ubsp Toxt-Flgs 2, 3, 3a, 6, 5a 

Compared with E turns, as figured by Reeve, the aperture is 
narrower, with the greatest concavity of the inner hp situated 
lower The columella is straight m our specimens Superficially 
impressed spiral lines form senes of long granules as in figs 3a, 
5a, these vary somewhat in degree of development in different 
examples, hut are always rather weak, though distinct E turns 
was described as " ronfertim et letnter costulato-stnala" without 
mention of spirals Length 44 3 mm , diam 15 3 mm , length of 
aperture 20 5 mm width 6 mm , 7\ whorls, the first three smooth 

We doubt whether these specimens, which are before us from 
Mazatlan (Figs 5, 5a), Sinaloa, the Tres Manas, and Guadalajara, 
Jalisco (Figs 2, 3, 3a), are specifically identical with the onginal 
E. turns, but for the present they may be called Euglandma turns 
longuno, the type No 24797 ANSP, from Mazatlan, collected by 
A Esmond 

BslMtolto (iud»UJaniui* n «p Taxt-Fig o 

The shell is cylmdnc-fusiform, covered with a thin, light yellow 
penostracum, very lightly marked with lines of growth The 
spire is come, apex obtuse, the whorls moderately 
convex, regularly increasing m width The aper- 
ture is two-thirds the length of the shell, extremely 
narrow in its upper half, the outer hp Btrongly 
arching forward Columella very short, rather 
deeply concave Length 117 mm, diam 4 2 
mm , length of aperture 7/7 mm , 5} whorls 
This form appears nearly related to 8 joaqutnx 
Strebel, of the environs of Jalapa, Vera Cruz It 
differs from that species by the narrower aperture, 
the more obtuse apex and the larger size. 
guaSJajanmu 11 A narrower specimen found with the original 
lot measures. Length 11 3 mm , diam 3 7 mm ; 
aperture 6 5 mm long, 5$ whorls 

Guadalajara, Jalisco Type and three others are No 107474 
ANSP, collected by R A McConnell and D L. Crawford 
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Patron mjrarttk new aperies Text-Fix 7 

The shell is quite thin, depressed-subglobose, with moderately 
elevated spire and deep body whorl which is evenly and broadly 
rounded peripherally, and descends abruptly in front The um- 
bilicus is narrow, one-sixth the total diameter, being 1 2 mm wide 
in the last whorl, beyond which it is well-like, 0 5 mm wide; it is 
white within The apex is smooth and polished, the surface clse- 



t ig 7 Polygyra uayarUa 

where dull, olive-buff, shading on the last whorl into cinnamon- 
brown or almost russet on the latter part of the whorl, which has a 
broad (1 7 mm ) pallid band above the periphery The post- 
embryonic sculpture is of rather low and rounded nblets, about 4 in 
1 mm on the last half whorl , they become subobsolete in the middle 
area of the base The aperture is formed about as in P suprazonata 
Pits , lip expanded and everted, gray, the teeth pure white The 
parietal tooth is hook-shaped, the upper branch hardly over one- 
third the length of the lower, lower branch failing to reach the 
columella by a distance about equal to the length of the upper 
branch Within the outer lip is a long, straight lamina running 
below into a somewhat higher, rounded tooth, projecting slightly 
forward of the lamina, a notch at their junction In the basal 
mar gin there is a smaller, obtuse tubercle, rather widely separated 
from the outer tooth, between this tubercle and the columella is a 
long, very low elevation Height 7 3, diam 115 mm , slightly 
more than 5 whorls 

Tepic, State of Nayant, Mexico Type, No 139841 ANSP, 
and another specimen collected by Mrs John W. Chason 

This species, of the group of P ventronula, is closely related to 
P supreueonata Pile from Tsintsuntsan, Michoacan The new 
form is thinner, dull, more globose, with a narrower umbilicus and 
distinct nb stnation The color pattern is similar m the two 
species P nayanta is less closely related to the various other 
species of the same group in northwestern Mexico 






SOUTH AMERICAN LAND AND FRESH WATER MOLLU8U: NOTES AND 

DESCRIPTIONS — ' T 

by Henry A Pilsbry 

A Megaaptra and vanous Ammcolid© of Uruguay and southern 
Brazil are described herein Those of Uruguay, collected by Dr 
Florentine Fohppone of Montevideo, supplement the monograph 
published in 1911, in ray “Non-Marine Mollusca of Patagonia 

In that monograph the references to figures of plate 41 B, in the 
text and on the explanation of the plate, are partly incorrect, owing 
to the fact that the engraver or the editor renumbered the figures 
after the plate left my hands Meantime, the text had already 
been printed The following explanation of figures of that plate 
should be substituted for that given 

PLATE XL1 B 

1, lb, Poiamohthus pkdxfjnanus Pila Type 

la, Poiamohthus phtitppianus Young topotjpe 

2, Potamohthn* buschn Fray bentos 
Potamoltihus rebeirensu var , Hmreift 

4, Potamoltihus lapidum elntwr Pile Type 

5, 0, Potamoltihus rebeir ensut Pi In Type 

7, 7a, Potamoltihus chlons Pi la Type 

8, 8a, Potamoltihus xntracaUonus Pirn Type 

9, Poiamoltihus paranensts Pits Juvenile 

10, Poiamoltihus paranensts PiIh Type 

Fotamoltttau I o n a n ip Text-flg l, a, b 

The shell is imperforate, rather solid, ovate-conic The conic 
spire is high for thus genus, the whorls strongly convex, last whorl, 
strongly convex throughout, is noticeably more convex near the 
suture, a narrow zone somewhat flattened between suture and con- 
vexity The suture is deeply impressed Surface smooth The 
aperture is moderately convex, the peristome blunt, thickened 
near the upper insertion Parietal callus and upper part of the 
columella are thickened Length 7 2 mm , diam 5 4 mm , aperture 
inci peristome 4 3 mm , 5$ whorls 

Arroyo San Francisco, Paysandii, Uruguay Type No 139982 
ANSP, collected by Dr F Fehppone 

This species differs from P payaanduanus by the less oblique 
aperture, less calloused mner margin of the penstome and the more 
produced spire It differs from P cothannx Pils by being lmper- 

1 Rep Princeton Umv Exped to Patagonia, 111, pp 548-602 
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f orate, though there is a short crease in the umbilical region, more- 
over, the outer lip is not expanded as in that species 

This form and P caUosus appear to be fossils, probably dug out 
of the banks of the arroyo 



Fig 1 Polanwhihus fossm Fig 2 Polamolithus hetensw 

PoUmnltthm tie touts » sp Tuxt-flgs a, a, b 

The shell is globose-comc, solid, smooth except for very faint 
lines of growth, olive The whorls are strongly convex, the last 
obtusely biangular, having rounded angles at the shoulder and base, 
flattened between them, the angles become obsolete immediately 
behind the aperture, where the whorl expands bell-like, the base 
is but slightly convex, having a strong dark keel defining a concave 
columellar area Aperture is strongly oblique, ovate The outer 
lip is rather thick, broadly expanded, grayish with a dark green 
edge, inner margin regularly concave, moderately thickened Alt 
3 7, dmm 4 2 mm 

Itapura, Rio Tiet£, State of Sao Paulo, Brazil Collected by Dr 
H von Ihenng Type 109527 ANSP 

Potonolithtu payundnanus v Itaer Text-fljw 4, a, b 

Potamolithus paytanduanu* von Iheting, Nautilus XXIV, 1910, p 15 PiU- 
brv, Hep Princeton Umv Exped Patagonia, III, 1011, p 590 
Potamohlniu laptdum var datior Pilabry, t c , p 588, pi 41B, fig 4 

A long senes of this species from Dr Felippone shows that 
“P laptdum var elattor” is merely an immature stage of pay- 
mnduanun, the individuals desenbed having the spire longer than 
m the type lot of the latter, which consisted of low-spired individuals 
only Probably P laptdum does not occur in the Uruguay River 
system 

The vanation m site and in degree of elevation of the spire of 
P payaanduanuq is considerable Some very small ones have the 
apertural characters of adults Extreme specimens measure: 

Length 6 3 mm , diam 5 4 mm. 

. “ 4 2" “ 36“ 
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Fig 3 PoiamolxUvus paynanduanus X to illustrate variation in sire 

No transitional forms were found connecting typical payxandnanuB 
and the supposed varieties Hinulabns and impressus The status of 
these remains uncertain Further specimens of xmpressus confirm 
the characters originally assigned 

PotmoUttnn caUosui n «p Text-n* 5 

The shell is globose-comc, smooth The whorls are strongly con- 
vex, the last one obtusely subangular below the suture, flattened 
above the angulation, weakly convex in the peripheral region, the 
base strongly convex A narrow, flat columcllar area is defined by 
a slight ndge The aperture is very oblique, large and shortly 
ovate The outer lip is simple, without expansion or vanx The 
inner lip is very heavily calloused, the columella broad and flat 
Length 3, diam 2 9 mm , 3% whorls 

Arroyo San Francisco, Paysandu, Uruguay, collected by Dr 
Florentino Felippone Type No 139984 ANSP 

This appears to be a “subf 08811” form With about the size of 
P agapetus Pils it differs by the subangular outline 



Fig 4 IMtondtna uruguayana 


Fig 5 PotamoHthus callows 
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uttarldim nniMTIH n «p Text-fig 4, 4a 

The shell is ovate-conic, a little more Blender than L ptanum 
(Orb ) , olive colored, with rather widely spaced darker axial lines 
The whorls are rather strongly convex Sculpture of very small 
spiral threads, rather widely and unevenly spaced (mostly about 
0 1 mm apart on the last whorl), their intervals showing many 
much liner spiral stria, this sculpture being visible only under the 
microscope The aperture is ovate, slightly oblique, the outer lip 
thin, dark-edged The columella has a rather heavy white callus 
Length 3 5 mm , diam 2 mm , length of aperture 1 6 mm , 5 whorls 

This species resembles L ptsctum in general appearance, but the 
columellar callus in heavier and the microscopic sculpture entirely 
different, L ptsnuip being smooth 

Uruguay River at Paysandfi, collected by Dr Florentino Felip- 
pone Type 139980 ANSP 

A more slender form, usually smaller, was sent with the form de- 
scribed above It has the same microscopic sculpture, and does 
not appear to be specifically distinct Whether the difference is 
sexual remains to be seen One figured (fig 4a) measures length 
2 5 mm , diam 1 25 mm , aperture 1 mm , fully fi whorls 

Mitwpln ihwlnfl n ip Text-flg 6, e, b 

A species related to M elattor (Spix), but shorter and stouter in 
figure Warm buff, with small, sparsely scattered spots of chestnut 
brown Closely sculptured with retractive atn® about equal t6 
their intervals, 2} in 1 mm on the face of the last whorl, the first 
1 } whorls smooth (worn) Umbilical cavity narrow, formed as in 
M elatior The whorls are nearly flat, the last convex, its latter 
part ascending a little The aperture is ovate, the outer and basal 
margins of the peristome expanded, columellar margin dilated above 
and deeply guttered at its insertion Columella with three small 
lamellte The panetal lamella is rather small, oblique and enters 
deeply 

Internally the panetal lamella ascends 3$ whorls The columellar 
lamella is enlarged within the penult and antepenult whorls, its 
edge in the former being bent down and weakly waved, in the ante- 
penult undulating and lobed, but the lobes less strong than in 
M elattor The supracolumellar lamella enters about half a whorl 
and the infracolumellar slightly more than one whorl The trans- 
verse (radial) lamina are high, with hooks at their summits directed 
towards the axis, as in M elattor Length 28 mm , diam 8 3 mm , 
length of aperture 7 mm , 14} whorls. 

Macate, State of Rio de Janeiro, Brasil Type No 100032 
ANSP, from Dr H von Ihenng 

This is relatively shorter and stouter than any other known 
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Fig 6 a, b, Megasptra thenngx e, M dattor All X 2 


species of Megasptra, with a smaller number of whorls In a 
specimen cut open at the back (fig 6 b ) the columellar lamella is 
seen to be enlarged m two whorls only, m M elattor (Spix) it is 
enlarged m fully three whorls (fig 6 c) In M elattor fragtlu Pits 
four whorls show this lamella enlarged In M elattor robusla Pits 
the extent of the enlarged portion of the columellar lamella is 
little greater than in M thertngt None of these forms of M 
elattor has this lamella shaped quite as in M thertngt, it is more 
strongly lobed and less undulating in the forms of M elattor In 
the penult whorl its edge is deflected in thertngt, but not in elattor 
and its several subspecies 





ramoscm and trudelliti: two mw unuu 

bt Samuel G Gordon. 

On the Third Academy Mineralogical Expedition* Bolivia and 
Chile, 1925, the writer visited the well-known localities Colque- 
chaca and Cerro Pintados. Amongst the material obtained at these 
places were two minerals which proved to be new: 

Penroeeite 2PbSe, 3CuSe 5(Ni, Co)8ei, or 

PbSe Cu£e 3(Ni, Co)Sot, orthorhombic, and 
Trudellite Al,(SO 4 ),4AlCl,4Al(OH),.30H 1 O, trigonal 

These are descnbed below It is hoped to publish an account of 
the tnp and a description of the other specimens at a future date 

Penroseitb 

Penroeeite was obtained m a small collection of minerals which 
the writer purchased from a local merchant at Colquechaca, Bolivia. 
This collection had been made by a miner named Castellana, whose 
widow had sold it to the merchant As far as could be learned, 
Castellana had worked in vanous mines in the vicinity of Colque- 
chaca His collection consisted largely of specimens of “ruby sil- 
ver” (pyrargynte), native silver, argyrodite, argentite, and vivian- 
lte, all of which are typical minerals from mines in the vicinity of 
Colquechaca 

In the collection was a single mass of a metallic mineral, which 
weighed about one kilogram It was slightly rounded and covered 
with a thin, brownish film of limomte In slight cavities m the 
surface the limomte was black and stalactitic Locally, the surface 
of the mass showed bluish-green stains of a nickel or copper mineral, 
and druses of brown, very minute, rhombohedral crystals which re- 
semble sidente It would seem that the mass had not been found 
m situ, but probably represented a bit of “float ” 

When the mass was broken up, it was found to consist almost 
entirely of a lead-gray, radiating, columnar mineral A few small 
cavities, the largest of which was about 3 cm in length, were lined 
with brown rhombohedral crystals up to 3 mm in sue of goethite 
pseudomorphous after sidente Some veins of limomte extended 
into the mass A few small crystals of cerusmte were also noted in 
some of the cavities. 

(317) 
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Physical Properties — The physical properties of penroseite are: 
color lead-gray, streak black, opaque, luster metallic, hardness 3; 
bnttle, specific gravity 6 93 

Crystallography — Penroseite is massive, with a radiating, colum- 
nar, or sometimes granular, structure There are four cleavages 
c (001,) perfect, but curved, a (100), and h (010), perfect, and m 
(110) distinct The basal cleavage is curved, giving the mineral 
a concentric, botryoidal appearance, when viewed on such sur- 
faces 

Measurement of cleavage fragments showed the three principal 
cleavages to be at 90° with respect to each other 1 , the mineral is 
therefore orthorhombic The prismatic cleavage gave too in- 
distinct a senes of reflections to obtain any trustworthy angles 

Mineralography — When clean cleavage fragments of the speci- 
men were examined in polished section under vertical illumination, 
they were seen to consist of three minerals 95 to 96 % of penroseite, 
2 to 3% of a white selemde, and 2% of goethite or hmomte The 
white selemde and the goethite or hmomte appear as very thin 
veins through the penroseite The white selemde is present in 
amount about equal to the silver selemde indicated in tho analysis, 
and is believed to represent a silver selemde, with the reagents, 
however, it behaves similarly to clausthalite, and may be that 
mineral The results of the mmeralographic examination are given 
in Table I 

Chemical Composition — Five grams of carefully selected cleavage 
fragments, free from visible impurities, were given to Dr J E 
Whitfield for analysis after a mmeralographic examination for 
purity The results are shown in Table II No sulfur, antimony, 
tin, thallium, or germanium were found in the mineral 

Penroseite is remarkable for its high content of selemum, as it 
contains about twice as much of this element as any heretofore 
described selemde In order to satisfactorily account for the 
selemum, maximum valencies must be assigned to the metals In 
Table III, the derivation of the following two formulas is indicated 

2Pb8et.3CuSe 5(Ni,Co)Set, or 
Pb8e Curfte.3(Ni,Co)Ses, 

The molecules PbSei and CuSe assigned to the first formula do 
not ocour in the known selenides, although the molecule NiSet is 

1 The basal cleavage was not sufficiently curved to prevent measuring the anglea 
n tiny fragments 
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analogous to the mineral melomte, NiTe* Moreover, a small 
amount of selenium is not accounted for This may be explained 
by supposing that the minute limonite veins carry some elemental 
selemum or selenium oxide, representing an alteration of the 
penroseite 


Table I Mineraloohaphy of Penroseite 


Mineral 

Penroseite 

Unknown Mineral 

Limomte 

Color 

Cream 

White 

Gray 

Estimated 

Volume 

05 to 90% 

2 to 3% 

2% 

HNO, 

Effervesces Rapidly 
etches to rough gray 
surface 

Fumes tarnish brown 

Turns bnck red 

Negative 

HC1 

Negative 

Turns pale gray Rubs 
to paler tint 

Slowly etches to 
darker gray? 

KCN 

m ■ 

Tarnishes brownish 
Rubs to paler color 

Negative 

Negative 

FeCU 

Negative 


Negative 

HgCl, 

Negative 

. . .. 

Negative 

Negativo 

Hardness 

Medium. 

Low 

Low 


The second formula represents the molecules as PbSe, and CujSe 
to conform with those occurring in the known natural selemdeB 
A slight deficiency of selemum is shown m the analysis of the 
mineral with that required by this formula 
The silver is present in amount equal to the quantity of the 
white mineral occurring in thin veins in penroseite, and it is be- 
lieved to be present as a silver selemde 
While a oobaltiferous variety of clausthalite has been given the 
name tilkerodite, this is the first nickel selemde to be reported 
Pyrognothet — Penroseite is easily fusible, coloring the flame a 
beautiful azure blue. It gives off reddish-brown smoke, with an oc- 
casional white wisp at the border of the smoke column The char- 
acteristic disagreeable “horse radish” odor of Se is instantly ex- 
perienced. These details are even observable in a candle flame 
Before the blowpipe, the mineral decrepitates. In the closed 
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tube penroeeite decomposes, and a coating of selenium is deposited 
on the wall of the tube, lower down the coat is black, and is seen to 
consist of globules of selenium, higher up, the coat consists of trans- 
lucent, acicular, red crystals 

The min eral dissolves readily in UNO* with effervescence The 
solution upon the addition of NH4OH m excess turns a methyl 
blue (Cu and Ni) Dimethyl glyoxime yields a scarlet precipitate 
(NO 

Table II* Analysis of Penroseite 

by Dr. J Edward Whitfield 



I 

II 

III 

Se 

69 80 

60 23 

7604 

Ag 


2 05 

0190 

Pb 

17 13 

17 26 

0833 

Cu 

7 84 


1243, 

Ni 

11 14 

11 22 

19121 OS S| 

Co 

1 34 

1 36 

0229J 2141 

FejOg 

1 08 




100 37 

100 00 



I Analysis by Dr J Edward Whitfield 
11 Analysis recalculated omitting FeiOi 
III Formula ratios. 


Table III Derivation of Formula of Penroseite 


Molecular 

Ratios 

2PbSe, 

3Cu8e 5fNi, Co)8e, 

Fb8e CuiSe (Ni, Co)S* 

Se 

7604 








Pb 

0833 

PbSe, 

0833 - 

0416 X 2 

Pl)Se 

0833 - 

0208 X 4 

(!) 

Cu 

1243 

CuSo 

1243 - 

0414 X 3 

CurSe 

0621 - 

0207 X 3 

(1) 

(Ni, Co) 

2141 

NiSej 

2141 - 

0428 X 6 

NiHej 

2141 - 

0214 X 10 

(3) 


Locality — Colquechaca is situated in Bolivia, about 160 kilo- 
meters southeast of Oruro A railroad extends m this direction as 
far as Catavi, from which point Colquechaca is about a day and a 
half to two days' tnp by mule The mines are situated in the 
Cerro Hermoea, an intrusive mass of rhyolite The ore occurred 
locally in fissure veins in the rhyolite, and the district owes its 
celebrity to the many nch pockets of ruby silver (pyrargynte) 
formerly found. Very little mining activity is evident at present 
Reasons were given in the introduction for believing that the 
penroseite was not found m situ, but was a bit of “float” from some 
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unworked prospect, or undiscovered vein Some doubt therefore 
exists regarding the exact locality As the rest of the collection, of 
which the penroseite was a part, consisted of characteristic speci- 
mens from the mines at Colquechaca, it seems certain that the 
mmeral came also from the vicinity It may be remarked that 
no selenium or mckel minerals have heretofore been reported from 
Bolivia. 

About 1000 miles farther south in the Andes, at Cacheuta near 
Mendosa, Argentina, many selemdes were formerly found; none 
however, contained nickel, and it seems incredible that this speci- 
men could have come from that remote district. 

Name — It is a pleasure to name this new mmeral in honor of 
Dr. Richard A. F. Penrose, Jr 

Tbudellite 

About 80 kilometers southeast of Iquique, m the Province of 
TarapacA, Chile, is Pintados, the well-known locality for pickenngite 
and tamarugite Pintados may be reached by railway from 
Iquique, or Antofagasta It is a cluster of buildings, lying near the 
eastern foot of the* Coastal Hills, which at this point were formerly 
known as the Cerro Pintados It is also at the western edge of the 
Temarugal Pampa, in which, to the northeast, is the oasis of Pica 
In the distance across the Pampa Tamarugal are the Western Cor- 
dillera of the Andes. 

On the hillside, just above the floor of the pampa, are two groups 
of trenches and pits, respectively one and two kilometers northwest 
of Pintados station. The larger working, two kilometers northwest 
of Pintados, is the locality for the fine fibrous masses of tamarugite 
and pickeringite seen in many older collections. 

The smaller group of pits and trenches, one kilometer northwest 
of Pintados, are little more than prospect diggings The principal 
minerals there are gypsum, anhydrite, pickeringite, and the new 
mineral trudelhte. 

The Coastal Ranges in general consist of Cretaceous limestones 
and other sediments, lying unconformably upon crystalline schists, 
gneisses, gabbros, etc. The underlying rooks are obscured by a 
talus breccia, covered with gravel At the trudelhte locality, the 
excavations exposed a compact, fine-grained, buff-colored rock, 
which on optical examination proved to be largely composed of 
anhydrite and gypsum This rook probably represents an altered 
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limestone The gypsum, pickenngite, and trudellite occur as 
veins cementing the overlymg talus breccia, just beneath the wind- 
blown gravel layer This breccia consists at the pits, of a mottled- 
red and gray rock, now largely composed of sulfates It was not 
possible to determine the original rock from the examination of 
crushed fragments Trudellite frequently contains tiny red frag- 
ments of this altered rock, and the mineral was probably the result 
of its alteration 

Nearby, another pit exposed a pyntic vein in a conglomeratic 
rock, indicating that the decomposition of pyrttio veins may have 
contributed to the origin of the sulfates The pampa up to the 
foot of the hills, shows evidence of former working for nitrate 

Perhaps the most abundant mineral at the trudellite locality is 
gypsum, it occurs in fibrous masses, with the fibers perpendicular 
to the walls of the veins Sometimes the gypsum fibers are curved 
Some powdery anhydrite is found with the gypsum The pickenng- 
lte occurs in compact, yellow masses, with an extremely fine, short 
fibrous structure The fibrous appearance is indicated by a silky 
sheen when the specimen is held in the proper direction The 
pickenngite is evidently the result of alteration of another sulfate, 
perhaps trudellite 

At the pits two kilometers northwest of Pintados, the pickenngite 
occurs as white, silky, long, fibrous masses, which are sometimes 
rose pink when freshly broken The associated tamarugite occurs 
in coarse fibrous masses, which are colorless or white, and show a 
pronounced pnsmatic cleavage 

Physical Properties — The color of trudellite is amber yellow 
(Ridgway) The luster is vitreous The hardness is about 2 5 
The specific gravity was determined by dropping freshly broken 
fragments into mixtures of bensol and bromoform, and found to 
be 193 

Optical Properties — Optically, trudellite is uniaxial negative 
The indices of refraction were determined by the immersion method 
Some difficulty was encountered owing to the deliquescent character 
of the mineral This was overcome by dropping fragments in the 
index oils and crushing them under the cover glass The indices 
of refraction obtained for Hg yellow light are. 

t - 1.405, w - 1 560, «-« - 005, all ± .005 
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Crystallography — Trudellite occurs in compact masses, with an 
indistinct rhombohedral cleavage, the mineral ib therefore trigonal 
This was at first determined from the optical properties Frag- 
ments under oblique illumination showed only a single quadrant of a 
uniaxial figure, it was therefore suspected that the mineral was 
lying on a cleavage at some angle to the vertical axis Such a cleav- 
age is rare in the hexagonal and tetragonal systems, but common 
m the trigonal system Careful inspection of cleavage surfaces sub- 
stantiated the conclusion that the cleavage was rhombohedral 
Under the microscope occasional fragments were found that had a 
rhombohedral outline, and showed symmetrical extinction The 
cleavage, however, was too indistinct to obtain any gomometnc 
measurements 

Chemical Composition — An analysis, given in Table IV, was 
made of trudellite by Dr EarlV Shannon, who also kindly furnished 
the following details Owing to the very deliquescent character of 
the mineral, the analysis was attended with difficulty 

The sample was crushed and quickly ground m an agate mortar 
and sealed in a vial All portions analysed were weighed out at 
the same time, and most of the constituents were determined on a 
single sample of 2 5 grams, which was weighed out and boiled in 
water 

Another portion of 0 5 gram was weighed in a small porcelain 
crucible, and placed in a drying oven for 4 hours, with hourly 
weighingB, with the following losses first hour 17 66 %, second hour 
5 70% third hour 7 44%, fourth hour 3 40% The sample was 
then placed m a dessicator over CaCls to stand overnight, where- 
upon it regained 1% in weight Again heated for an hour at 
112° it lost 2 10% The total loss m 6 hours was thus 35 30%, of 
which it was later determined that 13 30% was chlonne The 
sample was then transferred to a Penficld water tube and 14 60% 
additional water was obtained A total direct water determination 
by the Penfield method gave 36 60% A portion of 0 5 gram al- 
lowed to stand in an open porcelain crucible for 24 hours lost 4 10% 
Another 0 5 gram portion, allowed to stand 72 hours over H 1 SO 4 of 
a dilution equivalent to a water vapor pressure of 19 mm of mer- 
cury, took up 129.44% of its own weight of water, went into solution 
and hydrolysed. A portion of 0 5 gram allowed to stand 72 hours 
m a dessicator over CaCli lost 4 46% H,0 



If the soda, magnesia and lime be ignored, as probably present 
as impurities, the ratios yield the following formula: 

6Ah0j, -SO 380,. 12C1. 8AHA or 
Ali(0OOt4AlCU.4AI(OH)».3O H<0 

Optical examination of the sample analysed showed it to be 
apparently composed of a single mineral. 


Analysis of Trudbllitb 

by Dr. Earl V Shannon 



1 

11 

III 

IV 

SiO, 

0 57 





A1«0, 

25 67 

251 

OKT 

051 X 5 

20 54 

FegOi 

1 00 

006 

Mi 



CfcO 

1 56 

028 




MgO 

0 60 

014 

067 



NagO 

1 58 

025 




SO, 

13 60 

170 

170 

057 X 3 

13 86 

Cl 

24 42 

680 

680 

057 X 12 

24 60 

H/) 

36 60 

2 032 

2 032 

057 X 36 

37 54 


105 66 




105 54 

hem 0 - Cl* 

5 40 




5 54 


100 17 




100 00 


I Analysis of trudellite by Dr Earl V. Shannon 
jjj | Formula ratios. 

IV Theoretical composition 


Pyrognoattca — The mineral is very deliquescent It has a sweet, 
astringent taste. On dissolving in water, some of the alumina is 
precipitated. It thus behaves similarly to some of the soluble 
complex calcium sulfates, m which Ca sulfate is thrown dovpi. 
However, it can be distinguished from these by the insolubility 
of the precipitate. AgNO* yields a characteristic precipitate (Cl), 
as does BaCl* (S0«) 

Before the blowpipe the mineral is infusible. After strongly 
heating and moistening with Co(NO»)*» and heating again, the 
characteristic blue color indicating A1 is obtained. In the dosed 
tube, trudellite yields muoh aoid water 
Name — The writer takes pleasure in naming this mineral trudel- 
lite, after Mr. Harry W. Trudell, well-known Philadelphia amateur 
mineralogist, and member of this Academy. 
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ovusvAL common 

BY H A PlLSBRY. 

In the course of a journey through southern Utah and northern 
Ansona, in company with my brother F W. Pilsbry and John 
Witherspoon of Pasadena, a stop was made in Zion Canyon, Zion 
National Park. The moUusks collected here and at other places 
visited are to be discussed m a future paper, but one species of 
the family Physidse, interesting for its unusual Btation on vertical 
cliffs, will be described here 

The stream in Zion Canyon, the Mukuntuweap River, an affluent 
of the Virgin River, is swift, turbid and generally shallow, flowing 
over a stony bed No mollusks whatever were found in it 1 Prob- 
ably none could exist there long, as the stream, though usually 
insignificant, swells rapidly to a torrent during rains, and appears 
to carry a good deal of sediment 

The canyon has a rather ample, level bed in the lower and middle 
parts, but near the head of the trail the rock walls dose in and 
tower directly above the footpath along the stream, or recede 
only enough to allow the accumulation of a short, steep talus slope, 
where Oreohelix and other land snails are abundant 

In some places water seeps from joints along bedding planes m 
the cliffs. The wet rock faces below become coated with green 
algae; and it is on these patches of algse, occurring isolated here and 
there on the vertical walls, that the only fresh-water mollusk of 
Zion Canyon lives. It is a pygmy species of Physa, much smaller 
than any yet known, and peculiar for its small spue and relatively 
large last whorl and aperture The water irrigating the patches 
of alge bears considerable lime in solution Becoming concentrated 
by evaporation, lime is deposited on the face of the rock, on shells 
and other objects The diminutive sue of the snails is thus not 
traceable to shortage of shell material While this was conspicuous 
in the type colony, no lime incrustation was noticed in anothei 
patch examined 

Above the end of the trail, the Canyon becomes narrower, a true 
box canyon, locally known as "The Narrows.” The stream 

1 We did not look for them m the section near the mouth of the canyon, when 
K is deeper and leas turbulent 

( 326 ) 
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flanked by gravel bars occupies practically its whole width, but it 
is easily accessible on horse back for about a mile further The 
photograph numbered 2 on the plate was taken m this stretch 
Only a few Phys® were found here Beyond this, the ban become 
small and few, and one has to swim the horse through a few deep 
holes In places the sixteen-hundred-foot cliffs overhang the stream, 
shutting out the sky The windings of the huge crevasse, giving 
ever-changing views of strange erosion forms in the twilight, tempt 
one to push on, but some quicksand deposits discourage explora- 
tion At the highest point reached, two or three miles beyond the 
“Mount of Mystery” where a large fork enters from the right 
(east), a flourishing colony of Oreoheltx coopert was found on the 
left side At this place there are two narrow crevices and a small 
talus with pine trees on the west side, in the stream many huge 
rocks and a deep hole, the third encountered of more than horse 
depth No Phyaa colonies were found in this part of the canyon 

The short, broad contour and ample aperture of the shell of 
Phy8a ttonta, os this species shall be called, are correlated with a 
relatively large and very broad foot., apparently adapted to afford 
the suction needed for secure foothold on the vertical substratum 
when flooded by heavy showers. The hemispherical shell, with 
evenly rounded surface and practically no projecting spire, appeam 
to be another adaption to the same end It is shaped like the Nerit- 
ra® of rapid rocky streams, such as those of Fiji, and approaching 
the contour of Ancylua and other limpets 

Except m the direction of coil, Phyaa ttonta has a striking re- 
semblance to the Hawauan Ertnna, which inhabits mountain 
streams on rocks, and is probably an adaptive modification of 
Lymruea The convergence m shell characters of these two mol- 
lusks, one physid, the other limneid, is astonishing Phyaa globom 
Hald. found on submerged rocks m the Nolaohuky River, is the 
nearest of our American species, but still very unlike P ttonta 

Fhyu tionii new sped «* Plate XI, flu ft, 6 

The shell is imperforate, thin, cinnamon colored, of a semiovate 
or nearly semi globular shape, the spire very small and low. The 
last whorl is very much inflated, somewhat compressed around 
the upper part, with sculpture of minute, close delicate stnae or 
growth-lines The aperture is nearly as long as the shell, very 
Broadly ovate or somewhat piriform The outer Hp is thin and 
sharp The columella is very broad and straight in tne middle, its 
face somewhat excavated or furrowed axially; becoming concave 
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below It is bounded on the nght by a thin, rather wide, closely 
appressed callus 

Length 4 5 mm , diam 3 6 mm , length of aperture 3 9 mm 
2} whorls Type, fig 5 

Length 3 6 mm., diam 3 3 mm , length of aperture 3 3 mm 
2} whorls, fig 6 

The mantle is intensely black with a white border In the al- 
coholic specimens I could find no trace of mantle digitations 
Those at the posterior angle and on the columeUar border are 
conspicuous in alcoholic specimens of Phyaa Unfortunately, I 
did not look for them m the living snails The foot is very broad 
for a Phyaa , but pointed behind The muzzle is also very broad, 
emargmate m front The tentacles, as contracted in alcohol, are 
cylindnc or slightly tapenng, but very blunt at the ends, not 
conic and pointed as m other alcoholic Physse compared This 
point also calls for examination in living specimens The posterior 
basal processes of the tentacles are relatively larger than m Phyaa 
anciUana and others compared Eyes were not seen, if present 
the pigment spots must be very small 




Fig 1 Second lateral and central teeth of Phyaa nonia * 

The radula has the broad outline and Y-shaped rows of teeth 
characteristic of Fhyside The short, squarish central tooth (Fig 
1, c) has a broad reflection and five strong cusps There are over 
70 toeth on a side, having the form shown in Fig la (the 2d lateral) 
It is an obliquely rastnform type of tooth The basal plate runs 
obliquely backward and from the median line of the radula, with a 
forward extension evidently functioning as a brace (Fig 1, b) * 
The re flection bears four large and long cusps, with groups of small 

'lam indebted to Dr H Bumngton Baker for the drawings of these difficult 
objects, and various observations on them 
1 This brace- like forward extension of the basal plate has usually been very 
sketchily represented in figures of Phyaa toeth 




cusps in the intervals, most of the groups composed of three cusps 
There is a slight increase in sise of the teeth from the first outward 
for a Bhort distance, after which the sue remains uniform Be- 
tween the 50th and 60th teeth the basal plates become slightly 
longer 

While the teeth are distinctly physid, they are remarkable for 
the small number of large cusps and the multip ication of small 
interstitial ones 

In a small lot collected since our visit by Mr A M Woodbury, 
Naturalist of Zion Park, the shells average a little larger, and the 
columellar callus is narrower with a concave outline, its face not 
excavated Two of these shells are drawn m Plate XI, figs. 3, 4 
One measures: length 4 7 mm , diam 3 8 mm., length of aperture 
4 1 mm , 2} whorls 

Further collecting, keeping the shells of each colony separate, 
might possibly show that there are recognisable racial differences 
between snails of the more widely isolated colonies 

Aside from the characters of shell and foot, which are apparently 
to be considered adaptations to life on a vertical plane, this Phyaa 
has several peculiarities, such as the absence of mantle digitations 
and the arrangement of cusps on the teeth, which isolate it m a new 
subgenus or section, to be called Petrophyaa 

Explanation or Plats XI 

Fig. 1 — View of the type locality of PAww nomt 

Fig. 2 — Another locality for Phyta in “The Narrows." Green algae on a 
white cliff 

Figs. 3, 4 —Phyta ttonu, form with narrow columella. Natural sue u shown 
by small figures on the right. 

Figs 5, 0 — Phyta tiottit, type (fig 5) and paratype 


( 828 ) 



Mou.uau vmox QunrfrAko, unco 

BY H A PlLSBKY. 

A small lot of mollusks from around Quer6taro, sent by Dr 
Luis M. Vega, Director of the Colegio Civil del Estado de Quergtaro 
Arteaga, contained the following specieB The description of an 
Eupera from the State of Vera Crus is added 

BmUluHwa flwtol (▼ Mart ) Text-fl** 1, 3. 3 

This is a rather thm shell, with glittering, pecan-brown surface 
The first 2J whorls are smooth, the rest having unequal, rather 
flattened axial nblets, stronger near the suture, weaker and partly 
effaced below the middle of the last whorl In a suitable light, 
very faint traces of spiral hnes can be seen on the upper part of 
the last whorl of the most perfect examples The columella is 
moderately or strongly concave. Suture is only weakly, irregularly 
denticulate The parietal callus is scarcely perceptible 

The type of this species was from Toluca, about 40 miles south- 
west from the City of Mexico It measured, length 37 mm , diam 



Figs 1, 2, 3 — Eugtandxna fitchen 4, Drymaem hegemtchy 

15 mm , length of aperture 18 mm. The Quer6taro specimens are 
larger; an average one measunng, length 41 8 mm , diam 16 3 
mm., length of aperture 21 5 mm , 6$ whorls (Fig 1) 

One specimen m the lot sent is decidedly shorter than the others, 
but having the same sculpture, it is for the present considered 
to be an individual variant rather than a distinct species. This 
specimen (Fig 3) measures, length 37 4 mm, diam 17 mm, 
aperture 20 5 mm 


( 32 )) 
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Euglandtna herrerae (Contreras), 1 from Chapala, State of Jalisco, 
which I have not seen, is a shell of similar form, but having coarser 
denticulation of the suture among other differences, thus approach- 
ing E hebmanm 

Other gastropods taken at Quergtaro are* 

Drymaeus hegemscht (Pfr) Text-fig 4 

Agnohmax Urns (M Oiler), or one of that group, specimens m 
poor condition 
Succinea undulata Say 
Physa berendh Dunker 
Planorbta cartbseus Orb 

The specimens of the last species represent a rather small form, 
two measuring height 5 3 mm , diam 11 mm and 4 3X11 mm , 
thus varying in height The largest has a diameter of 13 mm 

Ptaidtam T*f» new specie*. Text-flg* 0, 6 

The shell is oval-tnangular, moderately plump (the diameter 




Figs 5, 6 — Ptsuhum vega 

nearly 60 per cent of the length); beaks are rather prominent 
and bear curved ndges, much as in P comprenum none; of a 
light drab color, with a paler basal zone The surfaoe is rather 
glossy, very finely and rather sharply striate. The nght valve has 


1 Glandtno herrerae F Contreras, Boletin de la Sociedad do Estudios Bidogieos 
1, May, 1923, p 13, plate with 3 figures. 
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a long, gently curved cardinal tooth and stout double laterals 
The ninge plate is deeply concave between cardinal and anterior 
lateral teeth The ligament pit is quite short The left valve has a 
long, rather massive anterior cardinal tooth, its summit regularly 
arched, and a small, slight posterior cardinal The single laterals 
are high and short Length 3 9 mm , height 3 2 mm., chain 2 25 
mm 

Querdtaro Type 140184 ANSP, collected by Dr Luis Vega 

With a general resemblance to some forms of Ptatdtum comprea- 
aum, this species differs by the narrower hinge-plate and far slighter 
lateral teeth The stnation is not so close and strong as in typical 
P compreamim, and there are some differences in the contour 
Named for Dr Vega 

Spharimn qaantaronls new ipedo* Text-Age 7, 8. 

The shell is slightly rhombic oval, the posterior end a little 



Figs. 7, 8®-c Sphagnum querdaronw 


larger and more oblique than the anterior Surface strongly, very 
sharply and closely sculptured with concentric nblets, this sculpture 
also on the moderately full but low umbones The external sculp- 
ture is visible inside as a weak corrugation. The right valve, 
(fig 8a, c), has a slender, curved cardinal tooth, its summit grooved 
posteriorly Lateral teeth are double, not very strong, and do 
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not project above the level of the hinge margin. In the left valve 
there is a laminar poetenor cardinal tooth, a stouter, broadly 
triangular anterior one (fig 8b). The single laterals project well 
above the hinge margin Length 1 3 mm , height 9 mm , diam 

6 4 Trim 

Quer4taro Type 140185 ANSP, collected by Dr Luis M Vega 

This species is related to Sphaenum tnangvlare (Say), but differs 
by its transversely oval instead of subtnangular shape, the height 
being less than in tnangulare It is also much like some specimens 
of the variable northern species, S atnatwum (Lam ), but when 
that species is as strongly sculptured as queretaroma the nblets 
are irregularly developed, while in this Mexican clam the whole 
valve is evenly nbbed In S, queretaroma the interdental area 
between cardina and anterior lateral teeth is much excavated, 
strongly concave, as in 8 irtongulare and some other species. 

Xop«n lnslfllll now apodea Tuxt-fl* 0. 

The shell is plump, very shortly oval, the height about 85 per 



Fig 9 — Eupera magma. 


cent of the length, very thin The ends are broadly rounded, the 
posterior somewhat longer and higher than the antenor, dorsal 
and ventral margins are rather strongly and subequally convex. 
The beaks are full and project well above the dorsal borders of 
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the valves Surface without much gloss, buff, varying in tint, 
with sculpture of widely and irregularly spaced concentric threads 
and irregular lamina, stronger and more irregular in the lower 
half of the valve Cardinal teeth are single in both valves In 
the right valve (fig 9a, b) it is very thin, short and moderately 
high, in the left, (fig 9c, d) it is shorter, thicker and higher The 
anterior lateral teeth are short, very stout and double in the right, 
single m the left valve, (fig 9c, d) The posterior laterals are 
rather short, not so high as the anterior The ligament-pit is 
rather deep Length 4 mm , height 3 3 mm , diam 2 5 mm 

State of Vera Crus, the type 13377 ANSP, collected by H 
Bumngton Baker in La Laja, a sluggish stream off of the Arroyo 
Hueyapam, a tributary of the Rio San Juan in the Canton of 
Acayucan, southern Vera Crus 

This Eupera is notable for its strong sculpture, the short, rounded 
contour, and the strongly developed anterior lateral teeth, — features 
found in no other known species of this genus None of the dark 
spots generally seen in these clams is noticeable in the specimens 
examined While the general appearance is that of a Ptsidtum, 
the single cardinal teeth of both valves and the greater length 
of the posterior (instead of the antenor) end show at once that it 
is an Eupera 

The specimens described are part of the lot recorded by H 
Bumngton Baker as Pmdium aUanhcum Sterki, 1 a species which 
has been found m the State of Vera Crus 1 While atlanticum is 
Bomewhat similar in outline to E trmgnxs, the surface is much 
smoother It has not been figured 
Anodonta ooar cta t a Anton. 

The specimens from Quer6taro are more oblong and thinner 
than those from the State of Jalisoo, but appear to be referable 
to coarctata, not to A tmpura Say, which is the common species 
of the environs of the City of Mexico, and I believe the only Anod- 
donta found in that neighborhood A chalcoenetsC & F is identical 
with A tmpura, as von Martens surmised. 

AnodorUa extltor Lea is an allied species of the humid tropical 
Vera Crus region, certainly dist net from A tmpura (+ chaicoenau) 
of the central plateau Young shells, up to about two-thirds 
adult sise, have a peculiar sculpture of the interior — fine wrinkles 


*Oceas Psp Mu«. Zool Univ Michigan, No 135, 192&P 2 
* At Texolo, collected by fl N Rhoads, No 77184 ANSP , determined by V. 
Sterki 



cut by minute, incised radial lines In old shells this becomes 
covered and disappears This sculpture is not present in any speci- 
mens of A tmpura I have seen, but no very young ones are at hand. 
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thx oranm akuxa: a taxonomic study nr evolution 

by Fhancxb W Pennell 

In attempting a study of the scrophulanaceous plants formerly 
placed m the genus Gerardia, tho related small genus Afzelia, or 
under the International Rules of Nomenclature Seymena, was 
fortunately mcluded While it is planned to present m these 
Proceedings under the caption “Agahnis and Allies in North 
America” a summary of our knowledge of the whole series of genera 
considered, the remarkable floral evolution revealed m Afzelia 
makes it seem worth while first to isolate that genus and to con- 
sider m some detail its taxonomy and phytogeny 

The genus Afzelia ib related to Aureolana and obviously more 
nearly to Dasisioma, but the discussion of its broader kmship may 
safely be deferred until this later paper The evolution now to 
be discussed involves the development of characters within the 
limits of the genus, from species to species In the detailed revision 
below, the description of each species is made to answer every 
point in which specific contrasts have been noted Among these 
may be some features the occurrence of which seems sporadic or 
irrelevant, but there are also others which appear in correlation, 
and in which definite advance may be detected from a primitive 
to a highly evolved condition While these changes of course are 
indicated on the key to the species, their analysis and interpreta- 
tion, and their further correlation with geographic distribution, 
call for special discussion 

Among the species of Afzelia floral differences are discernible m 
the following points. (1) the relative length of the united portions, 
forming the tube, to the free portions, the lobes, of the corolla, 
(2) the length of union of the posterior lobes of the corolla, (3) the 
construction of the filament, and (4) the length of the part of the 
anther-cell that opens m dehiscence Since the most obvious 
indication of the direction of the evolution mvolved is shown by 
the anther-dehisoence, we may select for consideration this feature 
first 

In nearly all other genera of the Sorophulanaceae, as indeed in 
nearly all families of flowering plants, the anther-cells open in 
dehiscence throughout their entire length There can be no question 
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of such generalised dehiscence having been primitive in Scrophulan- 
aceae, and only this state is found in the near relatives of Aftdta, 
in Dastaloma, Aureolana, Agaltntt, etc In Aftdta we find such 
dehiscence universal among the perennial specieB, the Virgatae 
(Text fig 1, B), while among the annual species we find many 



AVIRCATA 


Fib 1 Aftdta — VirgatM. A — Corolla of A latxflora showing the different 
petals, the bases of the lour filaments and a tuft of hairs indicating the former 
position of the posterior filament B —Stamen showing dilated hairy filament and 
anther-cells opening throughout length C — Seed of A vtrgaia, showing con- 
spicuous wing D —Floral diagram 

gradations from this to a dehiscence opening the anther-cell for 
only one-sixth to one-fifth of its length, thus forming practically a 
terminal pore (Text figs 2, B, 3, B, and 4) The extreme stage of 
this tendency is shown by A pecHnata and A casnotdes Here the 
evidence as to the direction of evolution seems conclusive, the 
change surely has been from dehisoence throughout the anther- 
length to dehiscence only at apex. 

Now with this as a criterion and foundation of our arrangement, 
let us group as primitive or advanced the associated changes in the 
filament and in the corolla The filament in the perennial Virgatae 
is broad, flattened and cilia te (Text fig 1, B), and is practically 
that of the allied genus Donttoma. But in the annual species one 
finds all stages of change from this to a filament flattened and 
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abate only at baae, but distally transformed into a slender filiform 
process which is usually glabrous Indeed only in A pechnata 
is this process pubescent, but there the hairs are of a quite unique 
character and surely of recent phylogenetic development Although 
there may be some deviations from the sequence already decided 
according to anther-dehiscence, a hke evolutionary progression is 
clearly evident, culminating again m the same two species, A. 
pechnata and A eassmdes (Text figs 2, B, 3, B, and 5) While 
from comparison with closely related genera we might have felt 




I II 

Fig. 2 AJulia — Ca**uoiden. I —A. laanuiia. II —A, eamotdtt A — 
Corolla opened and viewed from within B — Poetcro- lateral stamen C — Seed. 

reasonably sure which type of filament was primitive, the evidence 
derived from the correlation of the filament-structure with that 
of anther-dehisoence makes us still more certain of the direction 
of the evolution involved There has occurred a shortening of 
the broad, flat, hairy primitive filament, and increasingly the 
development of a slender, terete, glabrous, distal portion, thus 
mating the entire filament a much more delicate structure This 
transformation has taken place more rapidly in the anterior than 
in the posterior filaments 

The corolla in the perennial Virgatae is closely similar to that of 
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Agalims, and other related genera, being campanulate, formed of 
petals united much over half their length (or m different phrasing 
with the corolla-lobes shorter than the tube), and having the pos- 
terior lobes jomed and arched most of their special length (Text 
fig 1, A) Exactly as in Agalvnia, the corolla is pubescent below 
the posterior sinus, although this feature is lost in Afzelta pinnatifida 
Also a tuft of haire marks the former position of the posterior filar 
ment Yet again as to the corolla, the annual species show stage 
after stage of change from such a condition until eventually one 



I II 

Pig 3 — Aftdia — Poctinatae I — A nnaloana II — A pectinaia A — 

Corolla opened and viewed from within B — Posterolateral stamen C —Seed 


reaches an open, almost rotate, corolla, with lobes much longer than 
the tube, the posterior lobes becoming much more distinct, and 
the corolla consistently lacking dense pubesoence below the posterior 
sinus or at the base of the former posterior filament (Text figs 
2, A, and 3, A) Again A casttotdes shows the extreme degree of 
change, but m these characters some species of the Bipinnatuectae 
have nearly kept abreast of A. pectinaia From the correlation 
with anther-dehiscence and filament-transformation we may here 
also be sure of the course of evolution mvolved, from a primitive 
campanulate corolla, with the associated features of the Virgatae, 
to the rotate corolla of species such as A. camoides Inasmuch as 



1925 ] 


NATURAL SCIENCES OF PHILADELPHIA 


339 


there has occurred a partial separation of petals which had before 
been joined to form an elaborate corolla, thus affording a seeming 
reversal of the process which must once have played its part in 
the original formation of such a sympetalous structure, this change 
seems of particular significance Among Scrophulanaceae such 
an evolution is not unique m Afzeha , but has evidently occurred 
in Veronica and likely elsewhere 



Fig 4 — The annual species of AJztlxa arranged according to the length of the 
dehiscing portion of the anthcr-cell, the fraction of the anther-length that opens 
is indicated by figures. Fig 5 — the annual spoctee of AJzdia arranged according 
to the degree of transformation of the filaments, the proportion of the dilated 
and hairy proximal portion to the entire length of the filament is indicated by 
fractions. When the name of the species is m erect type reference is made to the 
postero-lateral filaments, when m slanting type and accompanied by (a) ” to the 
antero-l&teral filaments. 

The total floral change has been from a campanulate corolla, 
(into which a bee or similar insect must crawl and so find itself 
dusted upon the back with the pollen poured from anthers which 
are held rigidly on the posterior side of the entrance), to a rotate 
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corolla, with anthers most delicately poised in air and opening by 
terminal pores The two extreme flower-stages require widely 
different methods of pollination The flower, viewed nghtly as 
being an organ to insure pollination, has been so changed as to 
function m a new manner In presenting solely the floral evidence 
of change one is very conscious of presenting but half the story 
Has Aftelta during its history come successively under the influence 
of one or of several different insect-groups? Have insect-visitants, 
capable of pollinating the primitive campanula te flowers, failed, 
thereby forcing the annual species of Aftelta, so to speak, to mould 
their flowers to meet the requirements of other and different insects? 
Is the utmost extreme of change, as registered in the flowers of 
Aftelta pedtnata and A casstotdes, the furthermost stage toward 
adaptation to these other insects, or has it been reached as the 
final result of tendencies once started and which would be earned 
out, even if they passed beyond the point of chief advantage to the 
plant? One is convinced that the significance of such floral change 
will not be realised until we have information of insect- visitors of 
Aftelta, only now it may be suggested that the change from a more 
closed, and therefore more specialised, flower to a more open and 
accessible flower might perhaps be associated with the progressive 
desicoation which has occurred through much of the range of 
Aftelta, and doubtless indirectly dominated the numbers of polli- 
nating insects That the change in method of pollination has been 
neither toward the transfer of pollen by the wind nor toward its de- 
position on the stigma of the same flower seems evident, although 
wind-pollmation is suggested by the exserted, delicate and easily 
vibrated filaments with the anthers opening by distal pores, the 
Btigma remains capitate and sticky, not at all enlarged and plu- 
mose, so as to secure drifting pollen, while self-pollination would 
surely be made more, rather than less difficult, by the anthers 
becoming exserted and flexuously vibrant 
A vegetative character must be mentioned as being also definitely 
correlated with the floral changes depicted In considering the 
duration of plants one cannot form a graduated scale such as we 
have prepared from the four points of flower-structure. But we 
have consistently found that primitive characters are retamed m 
the group of the Virgatae, all the sufficiently known species of 
which are perennial, whereas the really more numerous annual 
species rarely re tarn any wholly primitive feature. The association 
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warrants the belief that in this genus annual species have been 
derived from perennial ancestry, and one suspects that the annual 
habit is here a geologically recent adaptation to meet the conditions 
of an increasingly xerophytic climate Throughout the Scrophulan- 
aceae, annual species appear repeatedly as descendentB of perennial 
ancestry, that this has been the case in Veronica I have already 
postulated in Rhodora 23 3 1921, while the same might be urged 
in the case of CastiUeja and Orattola We shall return to this ques- 
tion again in considering the evolutionary history of Agalmut 
Having established a positive evolutionary change in Aftelta 
from a flower of “Gerardioid” or more correctly “Agahnoid” 
structure to a new type, let us compare m other characters the two 
most extremely developed species, Aftelta pectinata and A . casatoidea. 
Although they have much in common, we find that there are de- 
cided contrasts in the capsules and seeds Comparing these in the 
two species and passing in review the seeds of all the other annual 
species of the genus (Text-figs 2, C, and 3, C), we discover that 
the seeds of pectinata and casstotdee are the most unlike in the 
whole senes In fact, they can only be connected through the 
seeds of species lower in our scale Considenng first such seeds of 
lower rank, as exemplified in A lactmata or A sinaloana, we find 
them to be simple bodies, covered with a seed-coat which is evidently 
reticulate Such a seed-coat is general through the Scrophulanaceae 
and in very many other families of plants, and for our group is 
certainly pnmitive. But in A pectinata the reticulations of the 
seed-coat have been projected so as to form one or several wings 
which may even equal the remaining diameter of the seed, while 
in A cassundes all indication of the reticulations has become lost 
and the seed-body is deeply furrowed In pectinata the capsule is 
hirsute, and in caseundea glabrous Following out the association 
of winged or loosely reticulate seed with pubescent capsule, and of 
wingless more tightly coated seed with glabrous or nearly glabrous 
capsule, one finds the clue to a new arrangement of species, which 
in the seed shows on one side transition from the primitive reticulate 
state to the seed of caaatoidea, on the other side through species 
with more loosely honeycombed seed-coat (the Bipinnatisectae) 
until one reaches the seed of pectinata 
It seems clear that the species grouped below in the sections 
(II) Cassioides and (III) Pectmatae have advanced upon inde- 
pendent lines of progress, which m the seeds have reaohed a wide 
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divergence although in the flower they have followed the closest 
parallel courses On the phylogenetic chart (Text-fig. 6) the 
annual species of Afzelia have been grouped along two parallel 
steins, and the relative degree of change from the primitive has 
been indicated by using as a gauge the dehiscence of the anther, 



Fig 6 -Phvlogenetic chart of the annual species of AJteUa The relative 
“altitudo" of the different species has been determined in accord with the diminish- 
ing dehiscence of the anther-cells, marginal figures denote the fraction of the cell- 
length that opens. 

perhaps the most sharply distinctive of our several criteria of 
progress 

Now that we have ascertained the direction of evolution within 
this genuB, what of the geographical distribution of the species of 
Afzeliat Do we find any system or homologous progression when 
we plot upon a map their distributions? In Text-figs 7 and 8 this 
is done The Virg&tae, most primitive in habit, corolla, fiUmyn fy 
and anthers, occur in the highlands of central Mexico, from San 
Luis Potosi and Jalisco to Puebla The subsections of the Cas- 
sioides represent three levels of structural progress, (a) the Laci- 
matae occur in Oaxaca, (b) the Scabrae from Jalisco to western 
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Texas, (c) the true Cassioides, the most advanced, in the Atlantic 
Coastal Plain from Louisiana to Florida and North Carolina, and 
on the Bahamas Similarly the subsections of the Pectmatae 
show a geographic as well as structural progress, although the 
Deflexae, comprising one imperfectly known species of Nuevo 
Leon, show no clear reason for being placed either above or below 
the Bipinnatisectae The Pcctinatae-Bipinnatisectae occur from 
Sinaloa and Chihuahua to central Texas, while the true Pectmatae, 
the most advanced, parallel in distribution the true Cassioides, 



Fig 7 


Fig « 


Geographic distribution of the sections of Afzeha Fig 7 — The Virgatae 
[V). and the Pectmatae (P) — including the Pectmatae- Deflexae (P 1 ), Pectinatae- 
iipumfttisectae (P*), and Poctinatae-Peotinatae (P) Fig 8 — The Caanoidee 
G) — including the Casnoides-Laciniatae (O'), Caanoidee-Scabrae (C*), and 
Jaanoidce-Camtoidee (O’) 


ranging through the Atlantic Coastal Plain from Louisiana to 
Florida and South Carolina 

ThuB it becomes evident that there is today a definite geographical 
sequence in the areas of distribution of the species of Aftelta, 
fully paralleling the structural advance presented on our phylo- 
genetic chart Such a sequence seems only explicable on the sup- 
position that the species of each geographic stage represeftt the 
state to which Aftelta had attained on reaching that region in its 
definite inarch from southern or central Mexico northward and 
northeastward Following back the course of this march we may 
say that, so far as its own taxonomic evidence can tell us, Aftelta 
first comes to our view historically toward the southern extreme of 
its present range. From the home of the Virgatae and the Cae- 
sioidee-Laciniatae, we can see the genus extending to new territories, 
leaving in conservative species record after record of its structural 
changes, and at last, in forms florally profoundly transformed, reach- 
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ing a present ultimate in the Coastal Plain of the southeastern 
United States It is the annual species which have so migrated, 
and, most surprising of all, the migration occurred in two streams 
which have reached today almost the same geographical point 

One corollary of this geographical and evolutionary march is 
how strikingly for Afzelta Willis's recent hypothesis of “Age and 
Area” is refuted The Mexican and Texan species consistently 
have small ranges, whereas the two most modified and apparently 
most recent species, A pectmata and A. caenoides, each cover 
about as large an area as the combined ranges of all the annual 
species lower in the scale 1 In Afzelta, as I have already noted m 
Veronica, it is the most modified and recent species which tend 
to be most wide-spread and are doubtless best adjusted to their 
present environment On the logic of the “survival of the fittest,” 
should wo not expect to find the most recent species to be in such 
bettered adjustment? 

I wonder if we may not explain the limited distribution of the 
Mexican and Texan species of this genus by simply projecting into 
the past this idea of adjustment to the environment Today these 
species,— seven of Virgatae, four of Oassioides, nine of Pectmatae, — 
each occupies a surprising limited area, and mostly are quite 
remote one from another (Text-figs 7, 8 and 9) To account for 
their present isolated distribution one must postulate a greater 
range for many at some time m the past, probably this combined 
with the occurrence of other intermediate species which have since 
died out May we not assume, at least for the annual species of 
Afzelta, that the genus has flourished much more m northern Mexico 
and Texas during the not remote geological past when this region 
was moister than it is today, that then the many species were 
evolved, and that with the onset of the present and conditions 
the ranges of these species have shrunken until today each survives 
over an area that is only a remnant of its former occurrence? Also, 
unless we place the origin of most of these species well into the past, 
it becomes difficult to comprehend why they should preserve today 
so precisely the stages of a structural advance from south to north; 
although I would not deny that there may have been a secondary 
formation of recent species in some part of this area, most likely in 
tho mountains of Chihuahua, surely the main species must still re- 
main little changed from the time when the two waves of migration 
of the Cassioides and Pectmatae passed over this region. 
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Furthest to the northeast Aftelta pecttnata is isolated from its 
Texan allies by seven or perhaps mne degrees of longitude, and A 
casaundcs by over ten degrees (Text-figs 9 and 10) Both are 



Fig 9 — Geographic distribution of Aftelta in the West Gulf states O — A 
acabra, X — A texana, * — A havardii. C and P denote reputed occurrences in 
western Louisiana of A cavnoulea ana A pecttnata respectively (these oxtra- 
bmital records need confirmation, as they may possibly be due to erronoous 
records) The symbols are so placed ns to indicate counties from which specimens 
have been seen 

isolated structurally from these allies by such profound differences, 
as almost necessarily to make us believe in the former existence 
of species intermediate in structure and which occurred in the 
intermediate areas of Texas A pecttnata and A casstoidea are 
such dominant types as to suggest that they occur in climates 
which today are especially congenial to this genus, that they 
represent now the two crests of the northward-moving waves 
One wonders how great or how slight may be the structural 
changes which mark new species, and whether such are to be 
found within colonies of the parent species or come into being 
when the offspring pass into new environments The geographic 
march of Afzelta, as well as the constant tendency of allied species 
of whatever genus to occur in distinct environments or areas, 
suggests that new speoies come into being when such waves of 
forward migration enter new environments Do not gaps in struc- 
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turo so groat as those just mentioned suggest also that the single 
steps of advance may have been of appreciable size? 

We have spoken of Afzelxa casnotdes and A pechnata as ranging 
through the Atlantic Coastal Plain of the southeastern United 
States, but the former species occurs also on sandy mountains in 
northern Alabama, doubtless in extreme northwestern Georgia, 
and has even been found in southeastern Tennessee The origin of 



Fig 10 — Geographic distribution of J/rcjto in tho Southeastern states O “A 
aunotdea, X — A pechnata, • — A pechnata pentntidaru The symbols are so 
placed as to indicate counties from which specimens have been soeo, superimposed 
symbols denote two species from the same county The irregular dotted line de- 
notes the inner margin of the Coastal Plain 

A casatoides is so certainly western, and its path eastward from 
Louisiana has been so evidently by way of the Coastal Plain as 
to assure us that the species must have spread in very recent 
geologic time from the later formations of the Coastal Plain to the 
older soils of the Appalachian highlands The species is travel- 
ing inland by a route of sandstone ndges which has likely been 
used much more extensively in the reverse direction by plants of 
the inland that have thus descended to the newer lands toward 
the coast « 
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Before leaving the theme of the geographic distribution of Afzelta, 
perhaps passing attention should be given to the reported occurrence 
of this genus in Madagascar That this is erroneous is suggested 
below where under A decurva, its evident synonym A madagas- 
canenets is discussed Evidently some intermixture of specimens 
accounted for the occurrence of a highly distinctive and local Mexi- 
can species among the plants which were gathered by Forbes in 
Madagascar Such was Bentham’s surmise in 1835 

Seeking now to reconstruct from our evidence the most primitive 
state of Afzelta, one is met by the difficulty that the course of 
evolution of the annual species depicts clearly an origin from 
species with seeds unwinged, whereas the Virgatac, in all else 
apparently primitive, have heavily winged seeds I think we may 
reconcile the difficulty by supposing that both stocks have been 
derived from a common ancestry, which was perennial and bore 
the flowers of the Virgatae, but which had unwinged seeds This 
would mean that the wing-seeded Virgatae of today are not an- 
cestral to either of the annual groups, though representing most 
fully the primitive state of the genus The evolution from wing- 
less toward winged seeds seems, moreover, far more probable than 
would the reverse, inasmuch as the formation of wings to aid the 
transportation of the seeds by wind seems a positive step toward 
better adjustment to the environment 

The state preserved m Aftdxa lacimata, annual m habit but with 
anther-cells dehiscing throughout, would seem to denote that the 
development of the annual duration of life took place earlier than 
did the change of flower-structure, and well before the commence- 
ment of the march northward beyond central Mexico As already 
remarked, the annual habit would surely have enabled the specieB 
to meet climates of more aridity 

A last peculiarly obscure feature remains to be mentioned, but 
one which strangely enough has originated independently in the 
two extreme species, Afzelta pedinata and A casstotdes In all 
the other species of the genus and in A pedinata itself the ham 
on the stem while often chiefly spreading, yet consistently tend to 
be reflexed. In the South Flonda derivative of the former, A 
pedinata pentnmlartt, and always in A casstotdes, these hairs are 
ascending In fact this constitutes a singularly delicate test for 
pentnsularis, but can it in any way be considered as forming a 
bettered adjustment to the environment? And can any reason be 
assigned for its having arisen on both evolutionary lines? 
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As will be more fully stated m “ Agahms and Allies in North 
America” the first study of this genus was made by the writer 
while a HamsoD fellow in botany at the University of Pennsyl- 
vania from 1911 to 1914 Only Afzeha pectinata and A casstotdes 
have been studied growing and in flower, but nearly all extant 
specimens of Aftelta m American herbaria have been examined 
A very important help has been the opportunity to examine the 
historic collections preserved at Kew Gardens, England, generously 
loaned by the custodians of the herbarium of that institution 
Finally as with the subsequent paper, I must acknowledge my 
indebtedness to Prof John M Macfarlane for his oversight and 
aid while at the University, and to the authorities of the New 
York Botanical Garden and The Academy of Natural Sciences of 
Philadelphia, who have enabled me to continue the study more 
recently 

An account of the evolution of the flower of Aftelta was presented 
before the Systematic Section of the Botanical Society of America 
at the meeting held at Harvard University in December, 1922 
The illustrations now used have mostly been adapted from charts 
prepared for that occasion Although somewhat diagrammatic 
they represent faithfully each detail of structure 
In the paper on Agdhnts and allies previously referred to, num- 
bered herbarium specimens of Aftelta will be enumerated In the 
present paper also, within the states of the United States, specimens 
are listed alphabetically by counties, and for each county one 
collection is more fully cited While in the second paper there 
will be included a fuller list of herbaria consulted and in which 
these specimens are preserved, the separate using of the present 
study makes it advisable now to repeat part of this list The 
herbaria m which specimens of Aftelta have been studied, arranged 
according to the guide-letters used through the lists under each 
species below, are* 

A— Academy of Natural Sciences of Philadelphia 
C — Field Museum of Natural History, Chicago, Illinois, 

D — College of Pharmacy, New York City 

F— Florida Agricultural College, Gainesville, Florida 

H— Gray Herbarium of Harvard University, Cambridge, Massachusetts. 

K— Kew Gardens, Kew, England 

L — Tulane University, New Orleans, Louisiana 

M — Missouri Bo tarn cal Garden, St Louis, Missouri. 

N — University of Notre Dame, Notre Dame, Indiana 
O— Ohio State University, Columbus, Ohio 
P— University of Pennsylvania, Philadelphia 
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S — Charleston Museum, Charleston, 8. C 

T — University of Tennessee, Knoxville-Ten naesoc. 

IT — United States National Herbarium, Washington, D C 

W — Carnegie Museum, Pittsburgh, Pennsylvania. 

Y — New York Botanical Garden, New York City. 

Specimens of my own collecting have been distributed to some 
other herbaria not on this list and to which guide-letters will be 
encountered. The explanation of these will be given in the ensuing 
paper on “ Agahms and Allies ” 

iimu J F Gmeiln 

AfteUaJ F Gmel., 8y*t 027. 1701 Genotype, Ancnymo* eattioidea Walt 
Seymcria Pursh, FI Amer Sept 736 1814 Genotype, 8 tmuifo 11a Pursh, 
which included the earlier Anonymos oamoUtt Walt The new genus- 
name was proposed to replace AfttHa Gmel . 1701, because of the general 
adoption of tne later Afttlia Smith, 1708, for a genus of Fapihonaceae 

Annual or perennial branched caulescent herbs Stem erect, 
2-10 dm tall, minutely puberulent to pubescent, usually glandular 
Leaves opposite, sessile or short-petioled, entire to pumatifid or 
bipinnatina, glandular-pubescent to glabrous Pedicels ebracteo- 
late Calyx of five united sepals, lobes longer than the tube, entire 
to dentate Corolla of five urnted petals; the tube nearly tubular 
to broadly campanulate, straight or somewhat decurved; the 
lobes shorter than to longer than the tube, the two posterior more 
or less muted, all spreading or the posterior arched, externally 
glandular-pubescent or pubescent to glabrous, within pubescent 
m a ring about the bases of the filaments, and distally pubescent 
below the posterior sinus or glabrous, membranous, evanescent; 
yellow, or somewhat tinged or marked with red-purple Filaments 
four, equal or nearly so, dilated, flattened and pubescent at base 
(the anterior less pronouncedly so), distally slender and glabrous 
or rarely lanose, about equaling the corolla-tube. Anther-cells 
equal, more or less munculate, glabrous, or rarely with a few apical 
hairs, each dehiscing by a longitudinal sht extending partially, or 
tardily entirely, to the base Style slender, straight, deciduous 
Stigma minute, punctiform to capitate Capsule ovate to urceo- 
late in outline, acute to acuminate, glandular-tomentoee to glabrous 
Seeds ovoid, with a variously modified reticulate testa. 

Kbt to the Species 

Perennials. Corolla within thickened, and usually pubescent, be- 
low the sinus of the posterior lobes. Anther-cells broadly 
lanceolate to ovate, 18-3 5 mm long. Style lees slender 
Seeds heavily winged —Corolla decurved, tne lobes shorter 
thaw the tube. Filaments dilated half their length or over, the 
dilated portion very pubescent laterally Anther-cells open- 
ing to the base Capsule elhpeoid-ovate in outline, glandular 
Plant puberulent with sessile glands (I Viroatae) 
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Corolla pubescent within below posterior sinus Leaves deeply 
incised (incisions reaching over | distance to midrib), with 
two to seven pairs of lateral lobes 
Calyx-segments lobed or divided. 

Corolla 10-12 mm long, the posterior lip densely pubescent 
medianly quite to the posterior sinus Posterior fila- 
ments dilated and pubescent nearly to apex Calyx- 
segments deeply divided, so as usually to appear to be 
six to eight in number Leaves 2-3 5 cm long, the 
mid-blade and segments 1-2 mm wide 
Pedicels 20-25 mm long Corolla-throat broadly campan- 
ulate and strongly deourved, about 8 mm wide 
Anterior filaments dilated and pubescent nearly to 
apex Leaves somewhat bipinnatifid, at least 15 mm 
wide, glabrate 1 A latiflora 

Pedicels 5-10 mm long Corolla-throat campanulate and 

slightly decurved, about 5 mm wide Anterior fila- 
ments dilated and pubescent only \ their length 
Leaves pmnatifid or slightly bipinnatifid, 8-10 mm 
wide, evidently puberulent 2 A laxa 

Corolla 12-16 mpa long, strongly decurved, the posterior 
lip glabrate just below the posterior sinus Posterior 
filamonts dilated and pubescent about | their length, 
the anterior about § their length Calyx-segments 
strongly lobed, but usually clearly only five in number. 
Leaves 1-2 5 cm long, the mid-blades and segments 

0 6-1 mm wide 3 A decurva 

Calyx-segments entire or nearly so 

Corolla 6-8 mm long, its anterior lobes scarcely spreading 
Posterior filaments dilated and pubescent nearly to 
apex, the anterior about 1 length Plant at least 4-6 dm 
tall, with many virgately ascending branches 

4 A tnrpaia 

Corolla 9-12 mm long, its anterior lobes spreading or de- 
flexed Anterior filaments dilated and pubescent about 

1 length 

Capsule acuminate Anterior lobes of corolla loosely 
spreading Posterior filaments dilated and pubescent 
about | length Plant at least 6 dm tall, with 
numerous loosely spreading and ascending branches 

5 A ramonmma 

Capsule obtuse to acute. Anterior lobes of corolla de- 
flexed-spreading or deflexed Posterior filaments 
dilated and pubescent f length Plant 3-4 5 dm tall, 
with many stems from base, but each stem simple 
^ or with few branches. 6 A etncta 

Corolla ^glabrous within below posterior sinus Leaves less 
deeply incised (incisions extending only about | distance to 
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midrib), with about two to four pairs of lateral lobes Co- 
rolla 10 mm long 7. A pt nnatifida 

Annuals Corolla membranous throughout, within glabrous or 
only slightly pubescent below the sinus of the posterior lobes 
Anther-cells linear to lanceolate, 3-4 mm long Style fila- 
mentous Seeds thin-winged or wingless 
Seeds dark, wingless, the seed-coat firm, its reticulations evident 
or obsolete Capsule urceolate-acute to ellipBoid-lanceolate, 
glabrous to minutely hirtellous-glandular Plants slightly 
puberulent to slightly pubescent (II Cassioides.) 

Corolla-lobes shorter than to equaling the tube, the two pos- 
terior arched and united f to f their length Anther-cells 
opening half their length or more, lanceolate, glabrous 
Capsule urceolate-ovate to ellipsoid-lanceolate Seeds 
turgid, not furrowed Pubescence of stem reflexed- 
mcurved Leaves or leaf-segments lanceolate to filiform- 
linear. 

Anther-cells opening nearly or quite throughout Filament- 
nng and dilated portion of filaments densely pubescent 
Corolla 9-12 mm long, glabrous below the posterior 
sinus Calyx-lobes entire to lacimately 3-cleft Seeds 

f litted Leaves bipmnatifid, the segments filiform- 
mear with revolute margins Herbage with sessile 
glands (Ila Cassioides — Lacimatae ) 

8 A lacimata 

Anther-cells opening $ to j their length Filament-nng and 
dilated portion of filaments pubescent with shorter naira 
Corolla 8 mm long, finely pubescent m a line commenc- 
ing some distance below the posterior sinus Calyx- 
lobes entire to dentate Seeds not pitted, the reticula- 
tions of the seed-coat evident Leaves with plane 
margins, the segments wider 

(lib Cassioides — Scabrae ) 
Capsule glabrous Filaments somewhat unequal, the 

posterior much dilated and strongly incurved, the 
anterior longer and less dilated Anther-cells lanceo- 
late, 2 2-2 4 mm long Calyx-lobes filiform-linear to 
linear, entire, glabrous or nearly so Pedicels longer 
Leaves or leaf-segments linear Stem and pedicels 
puberulent in lines 

Leaves entire or rarely with minute lobes Pedicels 
10-12 mm long Posterior lobes of corolla united 
f to | their length Capsule ellipsoid-lanceolate, 
not seen mature 9 A inUgnfoha. 

Leaves pinnatifid to somewhat bipinnatifid Pedicels 
6-8 mm. long Posterior lobes of corolla united 
| to | their length Capsule urceOlate-ovate, 
5-6 mm long Seeds 0 6-07 mm. long 

10 A madretutt. 
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Capsule minutely hirtelloua-glandular, 11-12 mm. long 
Seeds 1 3-1 4 mm. long Filaments nearly equal, the 
posterior relatively less dilated and incurved, the 
anterior scarcely leas dilated than the posterior 
Anther-cells narrowly lanceolate, 2.8 mm. long 
Calyx-lobes lanceolate, dentate, Bcabrdloua-glandnlar. 
Pedicels 3-5 mm. long. Leaf-segments lanceolate- 
linear. Stem and pedicels gumdular-pubsrulent 
over entire surface. 11. A acabra 

Corolla-lobes more than twice the length of the tube, the two 
posterior flattened and united about | their length. 
Anther-cells opening by slits extending only i to J their 
length, nearly linear, each cell with one or two bnstle- 
like apical, hairs. Capsule urceolate-acuminate, com- 
pressed distally, glabrous. Seeds 0 5-0 7 mm. long, with 
five deep longitudinal furrows. Pubescence of stem 
ascending-incurved . Leaf-segments filiform 

(lie Cassioides — Caanoides ) 

12 A. camoxdes 

Seeds usually pale, the seed-coat loose, its reticulations becoming 
raised and then produced into thin wings. Capsule ovate- 
acuminate to ovate, glandular-pubescent to -tomentose 
Plants slightly to densely pubescent or hirsute. 

(Ill Pbctinatab) 

Distal portion of filaments and the connectives glabrous; 
filaments 1 5-2 7 mm long, the proximal dilated-pubescent 
portion of the posterior pair f to }, of the anterior pair 
1 to $ their length. Anther-cells opening i to 4 their 
length Capsule ovate-acuminate. Raised reticulations 
of seed regular or nearly regular, their elevation much 
less than the remaining diameter of the seed Corolla 
quite glabrous within below the posterior sinus. 

Leaves lanceolate, crenate-dentate. Calyx-lobes entire. 
Corolla-lobes equaling the tube, spreading-recurved 
Style 8 mm long Corolla 8 mm, long. 

(Ilia Pectmatae — Deflexae) 

13 A deflexa 

Leaves pmnatifid to usually bipinnatifid. Calyx-lobes 
dentate Corolla-lobes longer than the tube, spreading- 
asoendmg. Style 5-7 mm. long. 

(Illb. Pectmatae — Bipinnatiseetae ) 
Anther-cells opening i to f their length. Seeds with 
reticulations dark-brown, relatively heavy, little 
raised. Segments of lew narrowly linear; pinnae 
remote, relatively short, few-lobed. Plant minutely 
pubes oent to nearly glabrous. Corolla 7.5 mm. long. 

14 A nnaloana. 

Anther-cells opening i to | their length. Seeds with 
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retioulatians paler, lighter, more raised. Segments 
of loaf linear or broader, pinnae more numerous, 
closer, usually longer and dentate or lobed 
Pedicels 8-16 mm. long Capsule 8-10 mm. long, 
attenuate-acuminate, about half as wide as long 
Seeds with reticulations moderately raised Mid- 
portion of leaf-blades linear or nearly so, mostly 
0 5-2 mm wide. Herbage more or less glandular- 
pubescent 

Corolla-lobes oblong, about half as wide as long, 
uniformly ciliolate, corolla externally glabrous, 
internally slightly pubescent below postero- 
lateral amuses Capsule sparingly glandular- 
pubescent 15 A coahutlana. 


pubescent 15 A coahutlana. 

Corolla-lobes ovate, often nearly as wide as long, 


rather sparingly ciliolate: corolla externally 
glandular-pubescent to glabrate, internally gla- 
brous below all sinuses Capsule strongly glandu- 
lar-pubescent to -hirsute 

Capsule mostly 6-11 mm long, more uniformly 
tapering from base to apex Leaves slightly 
bipinnatifid, the middle portion of the blade 
usually 1-2 mm wide 

Pedicels and branchlets sparsely finely pubesoent 
with glandless hairs Corolla externally 
finely glandular-pubescent to glabrate Cap- 
sule glandular-pubescent 

16 A. chihuahuana 

Pedicels and branchlets loosely pubescent with 
gland-tipped hairs. Corolla externally 
densely glandular-pubescent Capsule glan- 
dular-hirsute 17. A havardu 

Capsule mostly 8-0 mm long, tapering from a 
* globose body Leaves strongly bipinnatifid, 
the middle portion of the blade usually 0 5- 
1 mm wide Herbage glandular-pubescent to 
-hirsute 


Pedicels becoming at least 16 mm. long Corolla 
10 mm long. Stem-leaves lanoeolate- 
ovate, 4-5 cm long; the pinnae divaricately 
spreading, their segments lanceolate 

18 A. btptnnaitmcia. 

Pedicels 10-12 mm long Cordla 7-8 mm. long. 
Stem-leaves triangular-ovate, 1.5-26 cm. 
long; the pinnae Falcately spreading, their 
segments linear 

Anterior filaments (Mated and pubescent f to 
i their length; pubescence of filament- 
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nng and proximal portions of filaments 
firm and straight Herbage throughout 
densely glandular-pubescent to -hirsute 
19 A glandidosa 

Anterior filaments dilated and pubescent i to 
§ their length, pubescence of filament-ring 
and proximal portion of filaments tenuous 
and flexuous Herbage finely glandular- 

f iubescent, the stem with appressed gland- 
ess hairs also 20 A tenwseda 
Pedicels 3-5 (-9) mm long Capsule 6-8 mm long, 
acute to acuminate, at least two-thirds as wide as 
long Seeds with reticulations very light and 
strongly raised Mid-portion of leaf-blades lanceo- 
late or broadly linear, mostly 1 5-4 mm wide 
Herbage densely glandular-pubescent 

21 A iexana 

Distal portion of filaments and the connectives lanose, fila- 
ments 3 mm long, the proximal dilated-pubescent portion 
of the posterior pair J, of the anterior pair J their length 
Anther-cells opening 1 to 1 their length Capsule ovate 
Raised reticulations of seed irregularly produced into 
three or four wings, which may eaual the width of the 
remaining diameter of the seed Corolla 10 mm long, 
slightly pubescent within below the posterior and postero- 
lateral sinuses (IIIc Pectmatac — Pectmatae) 

Stem lanose to pubescent with reflexed-meurved to -ap- 
pressed hairs Pedicels 6-7 mm long Capsule densely 
glandular-tomentose , with hairs dark-jointed but only 
in part glandular-knobbcd at apex Seeds 1 0-1 2 mm 
long 22 A, pecttnala 

Stem finely pubescent to puberulent in lines with ascendmg- 
meurved to -appressed hairs Pedicels 7-10 mm long 
Capsule less glandular-tomentose to nearly glabrous, 
with hairs slightly dark-jointed but most or all glandular- 
knobbed at apex Seeds 12-14 mm long 

22a A p pemnsiUartt 

1 AteUft UtttKora Pennell, cp nov Text-fig 1, A B 

Perennial (?) Stem at least 3 5-4 dm tall, virgately branched, 
puberulent with retrorse incurved to appressed naira, and with 
scattered sessile glands Leaf-blades ovate m general outline, 
somewhat bipinnatifid, segments broadly linear or narrowly 
lanceolate, pinnae falcately spreading, mostly falcately lobed; 
minutely scabro-puberulent above, puberulent on the veins beneath, 
with scattered sessile glands on both surfaces, those of the stem 
2 5-3 3 cm long, 1 4-1 8 cm wide, with six to seven pairs of lateral 
lobes Pedicels in flower 25 mm long Calyx glandular with sessile 
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or nearly sessile glands, its segments, by the splitting of some 
nearly or quite to the base, apparently seven or eight, lanceolate, 
3-4 mm long Corolla 10-12 mm long, its tube 5 5-6 5 mm long, 
broadly campanulate proximally, reaching 6-10 mm wide, strongly 
decurved, its lobes 4 5-6 mm. long, ovate-orbicular, rounded, 
apparently slightly spreading, the two posterior united to near 
apex and somewhat arched, externally sparingly glandular with 
sessile glands, internally pubescent densely m a ring at the attach- 
ments of the filaments and also densely below the posterior sinus, 
the lobes short-cihate Filaments 2 5 mm long, very stout, all 
dilated and densely pubescent nearly their entire length, anther- 
cells 2 5 mm long, lanceolate-ovate, opening to the base Style 
linear, 5 mm long Capsule 10-11 mm long, ellipsoid-ovate, 
acute at apex, glandular-puberulent with short-stalked glands, 
dark-brown Seeds 1 6 mm long, lunate-oval, testa dark, with 
reticulations heavy, prolonged into two or three thin but firm 
wings width of seed, intra-reticular forming a fine secondary 
reticulum 

Type, probably region of San Luis Potosi, collected m 1878, 
C C Parry and E Palmer 683, in Herb Academy of Natural 
Sciences of Philadelphia 

Mountains of San Luis Potosi 

San Luis Potosi San Miquelito Mts , Schaffner 735 (K) , 
, Parry & Palmer 683 (A, D, H, K, M, U) 

3 Atnli* Uxft Pennell ap nor 

Perennial (?) Stem at least 4 dm tall, somewhat branohed, 
puberulent in lines with reflexed incurved hairs, and with few scat- 
tered sessile glands Leaf-blades ovate-lanceolate in general 
outline, pmnatifid or slightly bipinnatifid, segments lanceolate, 
pinnae spreading, proximal not or slightly lobed. scabro-puberulent 
and with scattered sessile glands on both surfaces, those of the 
stem 2 5-3 cm long, 1-1 2 cm wide, with three or four pairs of 
lateral lobes Pedicels in flower 5-6 mm long, m fruit at least 8 
mm long Calyx puberulent with sessile glands, its segments, by 
the splitting of some nearly or quite to the base, apparently six or 
seven, lanceolate, 3 mm long Corolla 10 mm long, slightly 
thickened, its tube 5 5 mm long, tubular-campamilate, some- 
what decurved, its lobes 4 5 mm long, ovate, rounded, apparently 
slightly spreading, the two posterior united } length and arched, 
externally sparingly puberulent with short hairs and with scattered 
sessile glands, internally pubescent m a ring at the attachments 
of the filaments and densely below the posterior emus, the lobes 
oiliate Filaments about 2 mm long, stout, the posterior indexed, 
strongly dilated and relatively long-pubescent nearly their entire 
length, the anterior straight, dilated and long-pubescent } their 
length; anther-cells 3 mm long, broadly lanceolate, opening 
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to the base Style linear, 7-8 mm. long Capsule ellipsoid-ovate 
(or nearly so), acuminate at apex, glandular-puberulent with prob- 
ably short-stalked glands, not seen mature 

Type, from Mexico, collected in 1848-49, Gregg 410, in Gray 
Herbarium 

Known only from Gregg 410 and Coulter 1280, both lacking 
precise data 

S. AMta deeurva (Bentham) Kuntae. 

Seumerta deeurva Booth in DC , Prod 10’ 812 1846 “In Menco (Q J 

Graham!) ” Type, Graham 278, collected in 1880 in Mexico (but ladl- 
ing more precue geographical information), seen in Kew Herbarium. 

Aftaut deeurva (Benth ) Kuntse, Rev Gen 1:467 1881 

Aftd %a madagateantmit Kuntse, 1 e. 467 1881. “B H g p II. 871 ” 

The reference is to Bentham A Hooker’s Genera Plantarum 2 871 1876, 
where occurs the following remark. “His addenda species Madagascanenais 
a Forbceio lecta, fohis /ere 8. deeunat, Benth , floribus 8 bipuinatuedae, 
Seem , oapsula magna ” Type, labeled “Madagascar Forbes Herb Soe 
Hort. Lond 1811," seen m Kew Herbarium. It u certainly Afluita 
deeurva and surely must have come originally from Menco Such a 
suspicion was Bcntham’s on first studying the plant, the Kew specimen 
bearing the comment “mistaken locality? (was amongst Forbes’ Mada- 
gascar plants and he never was in Menco!),” while in Hook. Compan 
Bot Mag 1 206 1836, Bentham says. “There were specimens . 

amongst Forbes’ Madagascar plants, in the Horticultural Society’s herba- 
rium, out I cannot but suspect they must have got there by accident, 
from some other collection " 

Perennial Stem 4-6 dm tall, virgately branched, pubescent 
with reflexed appressed hairs, among which may be sessile or 
short-stalked glands Leaf-blades ovate m general outline, more 
or lees bipmnatifid, segments broadly linear, pinnae falcately 
spreading, the proximal somewhat falcately lobed, seabro-pubesoent 
on both surfaces and with some scattered sessile and short-stalked 
glands, those of the stem 1-2 cm long, 0 5-1 cm wide, with three 
to six pairs of lateral lobes Pedicels m flower 8-13 mm long, m 
fruit 13-16 nun long. Calyx glandular-puberulent with sessile and 
short-stalked glands and at tunes somewhat lanose-pubeaoent; its 
segments lanceolate, mostly lobed, 5-8 mm. long Corolla 12-16 
mm long; its tube 7-9 mm long, tubular-eampanulate, strongly 
decurved, its lobes 5-7 mm long, orbioulanovate, rounded, ap- 
parently slightly spreading, the two posterior united | length and 
somewhat arched, externally sparingly puberulent with short- 
stalked glands, internally pubesoent densely in a ring at the at- 
tachments of the filaments and also densely below, but not immedi- 
ately below, the posterior sinus, the lobes rattier densely ciliate. 
Filaments 8 mm. long, very stout; the posterior indexed, dilated 
and pubesoent { their length, the ulterior straight, dilated and 
pubesoent ) their length, anther-eells 3.5 mm. long, lanoeolate- 
ovate, opening to the base. Style linear, 8-10 mm. long. Capsule 
at least 14 mm. long, ellipsoid-ovate, acuminate at apex, densely 
glandular-puberulent with stalked glands, brownish-black, not seen 
mature 
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Mountains, Michoacan to Hidalgo 
Michoagan Loma Santa Maria (alt 1950 m), near Morelia, 
Bro Q Arsene 5866 (H, M, U), Tlaupujahua, Rose & Hay 
5401 (H, U) 

Mexico. Chunalpa, F. Salasar (U), Dos Rios, F Salazar (U) 
Hidalgo. Beal del Monte, T Coulter 1282 (K) 

4. AftwBs fizfats (Humboldt, B onpUnd a Kuntb) Kuntsa. Text- Be l, c 

Oerardia virpata H. B K., Nov Gen et Spec 2 344 1818 “Crencit prope 
fodinam VUlelpeudo inter Ouanaxuato et Santa Rosa Mencanoram, alt. 
1830 hex " From the present state of Guanajuato Type at Jardtn des 
Plantes, Paris, verified by M Gagnepain. as the plant now considered. 
Seymerta nryata (H.B EL) Benth in DC , Prod 10 fill 1846 
AfteUa virgata (H.B.K ) Kuntie, Rev Gen 1 457 1891 

Perennial Stem 4-5 dm tall, virgately branched, puberulent 
with retrorse incurved to appresaed hairs and with scattered 
sessile glands Leaf-blades ovate in general outline, bipmnatifid, 
segments linear, pinnae spreading, the proximal few-lobed, scabro- 
puberulent above, and with numerous sessile glands on both 
surfaces, those of the stem 0 7-1 6 cm long, 0 4-0 7 cm. wide, 
with three or four pairs of lateral lobes. Pedicels in flower 8-11 
mm long, in fruit slightly longer Calyx glandular with sessile 
glands, its segments linear, entire, 1 5-2 5 mm long Corolla 6-8 
mm. long, its tube 3 5-4 5 mm long, tubular-campanula te , strongly 
decurved, its lobes 2 5-3 5 mm long, orbicular-ovate, rounded, 
apparently slightly spreading, the two posterior united f to | 
length and arched; externally glandular with scattered sessile 
glands, internally pubescent densely in a ring at the attachments 
of the filaments, also densely below the posterior emus, the lobes 
abate. Filaments 1 mm. long, stout, the posterior inflexed, dilated 
and relatively lon^-pubesoent nearly their entire length, the anterior 
straight, dilated and pubescent } their length, anther-cells 1 8 
mm. long, lanoeolate-ovate, opening to the base Style linear, 4 
mm long Capsule '8-9 mm long, elhpsoid-ovate, acuminate at 
apex, densely mandular-puberulent with stalked gumds Seeds 1 
mm long, oval; testa <urk, with retioulations heavy, prolonged 
into two or three thm but firm wings J-i width of seed, mtraretiomar 
lines forming an irregular secondary reticulum. 

Mountains of San Luis Potosi and Guanajuato 
San Luis Potosi San Miquelito Mts., Schaffner 364 (■ 735) 
(C, Y) ; chiefly in region of San Luis Potoai, Parry A Palmer 682 
(A, C, D, H, K, M, U, Y) 

Guanajuato. Guanajuato, A Dugee (H). 

ft, AMU lumWni PenaaU, sp. nor 

Perennial (?). Stem at least 5-6 dm. tall, virgately widely and 
body branched, pubescent .with retrorse incurved huts and with 
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few obscure sessile glands Leaf-blades ovate m general outline, 
pmnatifid, segments linear, pinnae spreading, not or Scarcely lobed, 
puberulent and with numerous sessile glands on both surfaces, 
those of the chief branches 1-2 6 cm long, 0 5-1 2 cm wide, with 
three to five pairs of lateral lobes Pedicels m flower 7-12 mm 
long, in fruit slightly longer Calyx puberulent with sessile or 
nearly sessile glands, its segments entire or nearly so, linear, 3-4 
mm long Corolla 9-10 mm long, its tube 5 5-6 mm long, cain- 
panulate, slightly decurved, its lobes 3 5-4 mm long, broadly 
ovate, rounded, loosely somewhat spreading, the two posterior 
united | length and somewhat arched, externally sparingly glan- 
dular with sessile glands, internally pubescent densely m a ring at 
the attachments of the filaments and also densely in a wide area 
below the posterior sinus, the lobes short-cihate Filaments 1 5- 
2 mm long, the posterior dilated and pubescent about ( their 
length, the anterior dilated and pubescent } their length, anther- 
cells 2 5 mm long, broadly lanceolate, opening to the base Style 
linear, 6-7 mm long Capsule 8 mm long, ovate-comc, acute to 
acuminate at apex, glandular-puberulent, not seen with seeds 

Type, Sierra Madre, west of Bolanos, collected in flower Sept 16, 
1897, J N Rose 3708, in United States National Herbarium 
Sierra Madre of northern Jalisco 
Jalisco Bolanos, Rose 3708 (A, U), on the road to Plateado, 
Rose 2689 (A, U) 

6 AfMlU (tricta Pennell, tp nov 

Perennial Stems, one or several from a thickened woody base, 
2-4 dm tall, somewhat virgately branched below, simple or nearly 
so above Puberulent with retrorse incurved to appressed hairs 
and sparingly with scattered sessile glands Leaf-blades narrowly 
ovate m general outline, somewhat bipmnatifid, segments linear, 
pinnae spreading, the proximal dentate with short lobes, slightly 
scabro-puberulent above and with scattered sessile glands, those 
of the Btem 1-1 5 cm. long, 0 5-0 8 cm wide, with three or four 
pairs of lateral lobes Pedicels in flower 10-15 mm. long, in fruit 
slightly longer Calyx glandular with sessile or nearly sessile 

i slands, its segments entire or nearly so, laneeolate-hnear, 3-4 mm 
ong. Corolla 10-12 mm long, its tube 6-6.5 mm long, tubular- 
oampanulate, decurved, its lobes 5 5-6 mm. long, ovate-tnangular, 
rounded, the anterior deflexed-spreading or deflexed, the two pos- 
terior united } length and somewhat arched t externally sparingly 
glandular-pubescent with stalked glands, internally pubescent 
densely in a ring at the attachments of the filaments and densely 
below the posterior sinus, the lobes ciliate Filaments 2 5 mm long, 
stout, the posterior mourved, dilated and pubescent } their length; 
the anterior straight, dilated and pubescent } their length; anther* 
cells 2 7 mm. long, lanceolate-ovate, opening to the base Style 
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linear, 7 mm long Capsule 9 mm long, ellipsoid-ovate, acute at 
apex, densely glandular-puberulent with stalked glands Seeds 
1 3 mm long, oval, testa dark, with reticulations heavy, prolonged 
into several thin but firm wings i width of seed, intrareticular 
lines prominent, forming an irregular secondary reticulum 

Type, Coxcatlan, Puebla, collected in flower and fruit September, 
1909, C A Purpus 4164, in United States National Herbarium 
Known only from the type collection 
Puebla Coxcatlan, Purpus 4164 (A, C, H, M, U, Y) 

7 AtseBa ptnnatffld* (Hemnley) Human 

Semnerxa ptnnahfida Hemal in Biol Cent Amt r Bot 2 45S 1882 "South 
Mexico Zimapan (Coulter 1281, ) lib Kow ” Tyjm seen 

in Kcw Herbarium 

Afzdta pinnatiflda (Hemsl ) Kuntic, Rev Gen 1 467 1891 

Perennial (?) Stem at least 3-4 dm tall, somewhat branched, 
puberulent in lines with retrorse incurved hairs and with few sessile 
or nearly sessile glands Leaf-blades ovate in general outline, 
pinnatifid or slightly bipinnatifid, segments lanceolate to ovate- 
lanceolate, pinnae spreading, the proximal not or slightly lobed, 
scabro-puberulent and with scattered sessile or nearly sessile 
glands on both surfaces, those of the stem 1 5 cm long, 08 cm 
wide, with two to four pairs of lateral lobes (only upper leaves seen) 
Pedicels m flower 8-15 mm long, m fruit at least 17 mm long 
Calyx puberulent with short-stalked glands, its segments 3-4 mm 
long, lanceolate, entire Corolla 10 mm long, its tube 5 5 mm 
long, tubular-campanulate, somewhat decurved; its lobes 4 5 mm. 
long, broadly ovate, rounded, apparently slightly spreading, the 
two posterior united { to J length and arched, externally sparingly 
glandular with scattered sessile or nearly sessile glands, internally 

E ubescent densely m a ring at the attachments of the filaments, 
ut glabrous although much thickened below the posterior smus, 
the lobes short-ciliate Filaments slightly unequal, stout, the 
posterior 1 4 mm long, mflexed, strongly dilated and densely 
relatively long-pubescent nearly their entire length, the antenor 
1 8 mm. long, straight, dilated and long-pubesccnt f to f their 
length, anther-oells 2 7 mm long, lanceolate-ovate, opening to 
the base Style linear, 5-6 mm long Capsule elhpsoid-ovate, 
acuminate at apex, densely glandular-puberulent with stalked 
glands, not seen mature 

Hidalgo 

Hidalgo Zimapan, Coulter 1281 (H, K), 1283 (H, K) 

8 AfasUa Ulrtnllla (Marten* te Galeottl) Pennell, comb dot Text-fl* 8, 1 

Gtrardta laaniata Mart k Gal . in Bull Acad Brux 12 II 26 1846 

“ Dana les bo is de chinos de la Sierra, au nord d’Oasata (Yavetia, Gum- 
lapan, etc ), a 7,600 pieds Coll H Gal[eotti] No 1070 ” Iso- 

typo aeon in Kew Herbarium 

Datyttomn- lacinuUa (Mart k Gal ) Walp , Report 6 649 1847 
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Annual Stem 4-7 dm tall, virgately much branched, sparingly 
puberulent m lines with retrorse incurred to appressed dark- 
jointed hairs and with scattered sessile glands Leaf-blades broadly 
triangular-ovate m general outline, bipinnatifid, segments filiform- 
linear, channeled above, pinnae divaricately spreading, nearly all 
cut into filiform pinnules, very sparingly scabrellous above, and 
with scattered sessile glands on both surfaces, those of the stem 
1 5-2 cm long, 1-1 5 cm wide, with four or five pairs of lateral 
lobes Pedicels in flower 5-10 mm long, in fruit 8-12 mm. long. 
Calyx roughened with sessile glands, its segments 2 5-4 mm long, 
linear, entire to lacuuately cleft Corolla 0-12 mm long, its tube 
4 5-6 mm long, tubular-campanulate, decurved; its lobes 4 5-6 mm 
long, broadly ovate, rounded, somewhat spreading, the two posterior 
united f length and arched, externally glabrous or sparingly glan- 
dular, internally pubescent m a ring at the attachments of the 
filaments, but glabrous below the posterior sinus, lobes nearly 
eciliate, "sulphur-yellow " Filaments 1.7 mm long, the posterior 
slightly inflexed, dilated and pubescent } their length, the anterior 
straight, less dilated and pubescent \ their length, anther-oells 
3 mm long, lanoeolate, opening nearly or quite to the base Style 
filiform, 5-6 mm long. Capsule 8 mm long, uroeolate-ovate, 
acuminate, glandular-roughened with nearly sessile glands Seeds 
0 7 mm. long, lunate-oval, turgid and pitted, testa dark, with 
reticulations rather heavy and somewhat raised, not winged, 
mtraretioular lines not or scaroely evident 

Dry gravelly soil, mountains of Oaxaca. Flowering from Sep* 
tember to November 

Oaxaca Las Sedas, C L Smith 404 (M, U), Oaxaca, H Galeotti 
1070 (K), E W D Holway 8721 (C, H), E W. Nelson 1415 
(H, U), Reyes, E. W Nelson, 1757 (U); Sierra de San Felipe, C 
Consatti 1355 (H), C. G Pringle 5701 (H), Zimatlan, C. Consatti 
1355 (H) 

9 SIwMa lullirlfulto (Orwimin) PanncO, ootnb nor 

Scvmeria \nUgrif6Ua Greenm , in Proc Auer Acad. Arts 4 Sd 89 80 
1903 "State of Jahaoo* an rocky hills near Guadalajara, 18 May 1901, 
C G Pringle, no 9060 (hb. G.) ’’ Type seen in Gray Herbarium. 

Annual. Stem 4-5 dm. tall, virgately much branched, sparingly 
puberulent in lines with retrorse incurved hairs and with scattered 
sessile glands Leaf-blades linear, rarely with one or two minute 
lateral lobes, glabrous; those of the stem 1.2-2 2 cm long, 0.05-0.1 
cm wide Pedicels m flower 5-0 mm. long, in fruit 10-12 mm long. 
Calyx glabrous; its segments 8-8.5 mm. long, linear, entire. Corolla 
8 mm long; its tube 4.5 mm. long, tubular-campanulate, strongly 
decurved; its lobes 3 5 mm. long, ovate, obtusish to rounded, 
somewhat spreading, the two posterior united | to } length ana 
Strongly arched; externally glabrous, internally pubescent m a 
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ring at the attachments of the filaments, short-pubescent on the 
posterior surfaoe below, but not just below, the posterior sinus; 
the lobes ciholate. Filaments somewhat unequal, relatively 
slender, the posterior shorter, strongly incurved, much dilated 
and pubescent f their length; the anterior 1 5 mm long, straight, 
much less dilated and pubescent for slightly less than $ their 
length, anther-cells 2 2-2 4 mm long, lanceolate, opening $ to f 
their length Style filiform, 5 mm long. Capsule ellipsoid- 
lanceolate, acuminate at apex, glabrous, not seen mature 

Dry rooky soil, mountains of Jalisco Flowering from May to 
October 

Jalisco Etsatlan, C G Pringle 8767 (C, H, K, M, U, Y), 

Guadalajara, C G Pringle 9660 (H), Sierra de San Estaban, 

C R Barnes * W J G Land 157 (C) 

10 4 ****** Xttftdwttbl Pennell, tp nor 

Annual Stem at least 4 dm tall, virgately branched, puberulent 
in lines with reflexed appressed dark-jointed hairs Leaf-blades 
tnangular-ovate m general outline, pinnatifid or Bomewhat bipin- 
natifid, segments narrowly linear to linear, flat to somewhat 
channeled above, pinnae spreading, some or most with a few short 
pinnules, sparingly scabrous-puberulent above, glabrous beneath, 
those of the stem 1 5-2 cm long, 1-1 2 cm wide, with two to 
four pairs of lateral lobes Pedicels in flower 4-6 mm long, in 
fruit 6-8 mm. long. Calyx glabrous or nearly so, its segments 

2 5-3 5 mm long, filiform-linear, entire Corolla 8 mm long, 
its tube 4 5 mm long, tubular-campanulate, decurved , its lobes 

3 5 mm long, broadly ovate, rounded, somewhat spreading, the 
two posterior united | to | length, arched, externally glabrous, 
internally pubescent m a ring at the attachments of the filaments 
and short-pubescent on the posterior surface below, but not just 
below, the posterior sinus, the lobes short-ciliolate Filaments 
slightly unequal, relatively slender; the posterior shorter, strongly 
incurved, dilated and pubesoent i to f length, the anterior 1 8 mm 
Long, less dilated ana pubescent for slightly less than i length; 
anther-cells 2 2-2 4 mm long, lanceolate, opening \ to f their 
Length. Style filiform, 5-6 mm long Capsule 5-6 mm long, 
urceolate-ovate, acuminate, glabrous, black Seeds 0 6-0.7 mm. 
long, lunate-oval, turgid, brown, testa dark, with reticulations 
rather heavy, raised, not winged, intrareticular lines not evident. 

Type, Sierra Madre, “N W of Mexico,” (m southern Sinaloa 
or Durango), collected in flower and fruit in 1849-50, Seemann 
2106; m Herb Hort. Bot Reg Kew 

Known only from the type collection 
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11 Mabn (Gray) Kuntse. Text-flf 0 

Seymerta acdbra Gray in Torr f Bat Mex Bound 118 1859 “Mountain 

Hides beyond the paw of the Iampio, Wnght (448) ” Type seen in Gray 
Herbarium 

Afzdxa acabra (Gray) Kuntxe, Rev Gen 1 457 1891 

Annual Stem 2-5 dm tall, virgately much branched, glandular- 
pubescent to -puberulent with retrorse spreading to mcurved 
stalked glands or hairs Leaf-blades lanceolate-ovate m general 
outline, scarcely bipinnatifid, segments lanceolate-linear, pinnae 
spreading, lowest at times toothed or lobed, hirtellous- or scabrel- 
lous-glandular with short-stalked glands on both surfaces, those 
of the stem 1 6-2 cm lonfj, 0 5-1 2 cm wide, with three to five 
pairs of lateral lobes Pedicels in flower 1 5-4 mm long, in fruit 
3-5 mm long Calyx roughened with scattered short-stalked to 
sessile glands, its segments 3-6 mm long, lanceolate, dentate 
Corolla 8 mm long, its tube 4 mm long, tubular-campanulate, 
decurvcd, its lobes 4 mm long, tnangular-ovate, rounded, some- 
what spreading, the two posterior united § to } length and flattened 
or somewhat arched, externally glabrous, internally pubescent 
with relatively short hairs m a ring at the attachments of the 
filaments and diffused on posterior surface below the posterior 
sinus, the lobes ciholate Filaments slightly unequal, relatively 
stout, the posterior shorter, somewhat mflexed, dilated and short- 
pubescent | their length, the anterior 1 8 mm long, straight, 
dilated and short-pubescent J to J their length, anther-cells 2 8 
mm long, narrowly lanceolate, opening \ to \ their length Style 
filiform, 4-6 mm long Capsule 11-12 mm long, ellipsoid-lanceo- 
late, attenuate-acuminate at apex, hirtellous-glandular with scat- 
tered short-stalked glands Seeds 1 3-1 4 mm long, orbicular-oval, 
much compressed , testa dark, with reticulations rather heavy, slightly 
raised, not winged, mtrareticular lines delicate and irregular 

Hills and mountain-slopes, Trans-Pecos Texas and Chihuahua 
Flowering in August and September 

Te xas Brewster Chisos Mta , V Havard (U) Culberson 
Guadalupe Mts , M S Young (M) Jeff Davis “Limpio,” 
C Wnght 448 (A, H, K, M, U, Y) Presidio Chen&tes region, 
G C Nealley 351 (C, U) Terrell: Sanderson, E 0 Wooton 
(U) 

Chihuahua Santa Eulalia Mts , C G Pnngle 647 (A, C, D, H, 
K, P, U, Y) 

It Af—tta fiatiUririss (Walter) J F Gmetln Text-figs. 3, 11, 0, and 10. 

Anonymo* caaaundea Walt , FL Carol 171 1788 No type locality stated, 

but the plant would be presumably from Berkeley Co , South Carolina. 
Type, at the British Museum of Natural History, verified by Dr. S F 
. Blake in Rhodora 17 134 1916, as the species now considered 

AJntha caaaundea (Walt ) J F Gmel, curante L , Syst Nat ed XHI 927 
1791 
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Qerardxa afeelia Michx , FI Bor Amer 2 20 1803 Probably baaed 

upon Ajulxa aunmdea (Walt ) Qmel , but poanblv represented by some 
gpocimen of Michaux’s collecting in South Carolina and preserved in 
Paris This not verified, but descrmtion distinctive 
Gerardta caenouiet (Walt ) Pen , Syn PI 2 164 1800 

Seymcna ienwfoha Pursh, FI Amer Sept 737 1814 “In dry sandy 

woods of Carolina and Georgia v am Herb Shcrnrd " Speci- 

men from “Herb Sherard, Oxford,” labeled “Gerardia Afseha Mx,” 
and supposed to have come from Pursh, seen m Herb Academy of 
Natural Sciences of Philadelphia 11ns is likely an isotype or possibly 
even the type 

Seymma catnotdee (Walt ) Blako in Rhodora 17 134 1015 

Annual Stem 5-10 dm tall, virgately muoh branched, glandular- 
hirsute to sparingly pubescent with ascending ncurved dark- 
jointed hairs and some long-stalked glands Leaf-blades ovate in 
general outline, bipinnatifid, segments filiform, pinnae falcately 
spreading, most with filiform pinnules, glandular-hirsute to spar- 
ingly hirtellous, channeled above, those of the stem 1-1 5 cm 
long, 0 8-1 5 cm wide, with four to seven pairs of lateral lobes 
Pedicels in flower 3-6 mm long, m fruit 4-10 mm long Calyx 
glabrous or rarely sparingly glandular-hirtellous, its segments 
2-2 5 mm long, linear, entire Corolla 9 mm long, its tube 3 
mm long, tubular, straight, its lobes 6 mm long, lanceolate, 
rounded, widely spreading, the two posterior united nearly \ 
length, flattened and not arched, externally glabrous, internally 
pubescent with relatively short hairs m a ring at the attachments 
of the filaments, glabrous below the posterior sinus, the lobes 
sparsely Bhort-ciholate pale-yellow, more or less purple-marked 
within the throat and at the bases of the lobes Filaments 2 mm 
long, the posterior straight distally, strongly indexed, dilated and 
pubescent proximally slightly over J their length, the anterior 
straight throughout, less dilated and pubescent i to | their length, 
anther-cells 3 2 mm long, almost linear, openmg J to J their length, 
each cell with one or two bnstle-hke apical hairs Style filiform, 
6-8 mm long Capsule 4-4 5 mm long, urceolate-acuminate, 
compressed distally, black, glabrous Seeds 0 5-0 7 mm long, 
lanceolate-oblong, plump, testa close, yellowish-brown, with reticu- 
lations faint, broken, becoming nearly obsolete, no mtrareticular 
lines, seed with five deep longitudinal furrows alternating with as 
many ndges 

Moist to dry pineland, usually sandy, m the Coastal Plain from 
North Carolina to Florida and Louisiana, inland to the mountains 
of northern Alabama and southeastern Tennessee, and on the 
Bahama Islands Most common in long-leaf pineland Frequent 
m the Wilmington Pine Barrens, most abundant in the Flat Pine- 
woods of southern Georgia, northern Florida, and near the Gulf 
coast to Louisiana, in the Florida peninsula reaching Manatee 
county, inland casual on sandy or rocky stlioeous soil, along the 
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lower Blue Ridge, on Lookout Mountain, on the Wamor Table- 
land, and in Bradley County, Tennessee; on Great Bahama Island. 
Flowering in September and October 

North Carolina Cumberland* Fayetteville, Biltmore Herb. 

4573g (U) New Hanover: Wilmington, Pennell 4600 (C, P) 
South Carolina Beaufort Beaufort, Hayden (C). Berkeley: 
Cooper River, Monks Comer, Pennell 4878 (M, P, U, Y), 
Otranto, St Johns, Santee Canal, Summerville Charleston: 
Charleston, Pennell 4866 (P, S). Chesterfield: near Sugarloaf 
Mt, P H Rogers (A) Richland Columbia, J. D Smith 
(C, U) 

Georgia Coffee , , R M Harper 688 (Y) Colquitt: 

Moultne, R M. Harper 1640 (C, H, M, U, Y) Glynn. Thal- 
mann, Pennell 4800 (P) Lowndes: Naylor, Pennell 4743 (P). 
Richmond: Augusta ,Wray (K) Sumter. Leslie, Pennell 4762 
(P) Thomas: Thomasville, Pennell 4725 (M, P) 

Florida Columbia. Lake City, P H. Rolfs 457 (C, M) Duval: 
Jacksonville, A H. Curtiss 1906 (A, C, D, H, K, M, T, U, Y). 
Franklin. Apalachicola, Pennell 4678 (I, M, P), Fort Gadsden 
Gadsden* Quincy, River Junction, Biltmore Herb 4573c (U) 
Hillsboro Tampa, A P Garber (A, C, D, M, N, U) Holmes. 
Ponce de Leon, Pennell 4653 (G, H, J, K, P, U, Y) Jefferson. 
Montioello, Pennell 4719 (C, P) Manatee. Bradentown, S. 
M Tracy 7671 (C, H, M, O, P, U, Y) Okaloosa Milligan, 
Pennell 4588 (F, N, P) St. John. St. Augustine, M C Reynolds 
(C, M, P, T, Y). Wakulla* St. Marks, Pennell 4713 (P) Wash- 
ington. Chipley, Pennell 4649 (P) 

Alabama Baldwin: Bay Minette, Pennell 4552 (A, C, H, L, M, 
P, U, Y) Clay , F S Earle 990 (M, Y) Covington, 

McRae, Pennell 4639 ( — ) Cullman , H Eggert (A, M, 

P) Etowah. Gadsden, Biltmore Herb. 4573b (H, M, U, Y). 
Henry* Abbeville, F Rugel (Y) Lee: Auburn, F. E Lloyd A 
F S Earle (Y) Mobile. , C. Mohr (M) Shelby. , 
M. E Everts (A) Talladega: Talladega, E A Smith (U). 
Tuscaloosa , C Mohr (T). 

Mississippi Harrison: Biloxi, 8 M. Tracy 3105 (Y). Jackson: 
Fontainebleau, S. M. Tracy 6109 (C, H, M, U, W, Y), Ocean 
Springs Lauderdale: Meridian, C. Schuohert (U, Y). Pearl 
River. Nicholson, T. H. Kearney (U). 

Tennessee Bradley. Cleveland, A. Gattinger (T). 
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Louisiana Rapides 1 Alexandria, R S Cocks (L) St Tammany 

Covington, Pennell 4217 (P) Tangipahoa Hammond, Biltmore 

Herb 4573d (U) 

Bahamas Great Bahama Eight Mile Rocks, N L Britton & 

C F Millspaugh 2457 (U, Y) 

13 AfnlU (tofltXA (Kutwood) Pennell, comb nov 

Seymena dcflexa Eaatw in Proc Amer Acad Arte k 8ci 44 007 1909 

r ‘ Nuevo Leon Limestone ledges of the Sierra Madre above Montcrlrjey, 
19 September, 1907, C G Pnngle, no 10 ; 398 (typo m hb Gray) '* Type 
seen in Gray Herbarium of Harvard University 

Annual (?) Stem at least 4 dm tall, much branched, glandular- 
puberulent with retrorse incurved to appressed hairs and with 
stout straight short-stalked glands equaling these Leaf-blades 
lanceolate, crenate-dentate, the lower lobes somewhat crenulate, 
scabrellous-glandular with sessile or short-stalked glands on both 
surfaces, puberulent on the veins beneath, those of the stem 2 5 
cm long, 0 7 cm wide Pedicels more or less decurved, m flower 
5-6 mm long Calyx densely granular-puberulent with short- 
stalked glands, its segments 2 5-3 mm long, broadly lanceolate, 
entire, spreading-recurved Corolla 8 mm long, its tube 4 mm 
long, campanulate, straight or nearly so, its lobes 4 mm long, 
tnangular-ovate, retusc, spreadmg-recurvcd, the two posterior 
united i length, approximate but scarcely arched, cxtomally 
glabrous, internally pubescent densely in a ring at the attachments 
of the filaments, glabrous below the posterior sinus, the lobes 
ciliate Filaments 2 mm long, the posterior strongly indexed, 
strongly dilated and relatively long-pubescent proximally | their 
length, the anterior straight, strongly dilated and long-pubescent 
\ their length, anther-cells 3 5 mm long, narrowly lanceolate, 
opening |-f their length Style filiform, 8 mm long Capsule 
ovate, densely pubescent with long-stalked glands, not seen mature 

Limestone ledges of the Sierra Madre, Nuevo Leon Flowering 
in September 

Nuevo Leon Monterrey, C G Pringle 10398 (H, U) 

14 fifksHa shtaloana Pennell, ip nor Text-fl* 3, 1 

Annual. Stem at least 4 5 dm tall, much branched, minutely 
puberulent with retrorse incurved to appressed hairs, very spar- 
ingly or not at all glandular Leaf-blades lanceolate m general 
outline, bipumatifld, segments narrowly Unear, pinnae divari- 
cately spreading, short, few-toothed or -lobed, very sparingly 
puberulent above, not glandular; those of the stem 2-2 5 cm long, 
0 6-0 7 cm wide, with four or five pairs of lateral lobes Pedicels 
in flower 4-6 nun long, in fruit 7-8 mm long Calyx sparingly 

1 Only record from west of Mississippi River and should be confirmed by 
subsequent collections. 
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glandular with long-stalked glands, its segments 4-6 mm long, 
unear-spatulate, deeply dentate Corolla 7 5 mm long; its tube 
3 mm long, narrowly campanulate, straight, its lobes 4 5 mm 
long, lanceolate-ovate, rounded, widely spreading, the two posterior 
united | to | length, flattened and not arched, externally sparingly 
glandular with stalked glands, internally pubescent m a ring at 
the attachments of the filaments, glabrous below the posterior 
sinus, the lobes irregularly ciholate Filaments 1 8 mm long, 
the posterior strongly incurved, dilated and pubescent 1 their 
length, the anterior straight, dilated and pubescent } their length, 
anther-cells 3 2 mm long, linear-lanceolate, opening | to f their 
length Style filiform, 5-6 mm long Capsule 8 mm. long, ovate- 
acuminate, glandular-pubescent with stalked glands Seeds 1 
mm long, rectangular-oval, slightly oompreased; testa dark-brown, 
with reticulations relatively heavy, slightly raised, uniform, 
intra-roticular lines short, broken 

Type, Cerro Colorado, vicinity of Culiacan, Sinaloa, collected in 
flower and fruit November 2, 1904, T S Brandegee, in United 
States National Herbarium 

Cerro Colorado, mountains of Sinaloa 
Sinaloa Culiacan, T 8 Brandegee (H, U) 

13 Ahtiii aoitoilm Pennell, ap nov 

Annual Stem at least 7 dm tall, much branched, glandular- 
puberulent with retroree incurved to appressed hairs and with 
scattered long-stalked glands Leaf-blades tnangular-ovate m 
general outline, bipinnatifid, the lowest at times slightly tnprn- 
natifid, segments lanceolate, pinnae falcately spreading, pubescent 
and glandular with stalked glands on both surfaces, those of the 
stem 3-4 cm long, 1 3-1 5 cm wide, with five to seven pain of 
lateral lobes Pedicels in flower 8-10 mm long, in fruit 11-14 mm. 
long Calyx sparingly glandular with short-stalked glands, its 
segments 4-5 mm long, lanceolate-spatulate, dentate-lobed 
Corolla 9-10 mm long, its tube 3 5-4 mm long, tubular-campanu- 
late, straight, its lobes 5 5-6 mm long, oblong, rounded, widely 
spreading, the two posterior united \ length, flattened and not 
arched, externally glabrous, internally pubescent in a nng at the 
attachments of the filaments, glabrous below the poetenor sinus 
but somewhat pubescent below the postero-Iateral sinuses, the 
lobes ciholate Filaments 1 8 mm long; the posterior strongly 
incurved, dilated and pubescent f to J their length, the anterior 
straight, less dilated and pubescent i their length, anther-cells 3 2 
mm long, linear-oblong, opening J to J their length. Style fili- 
form, 6-7 mm long Capsule 8-9 mm long, ovate-acuminate, 
sparingly glandular-pubescent with stalked glands Seeds 1 2-1 3 
mm. long, oblong-oval, plump, testa pale-brown, with reticulations 
light, moderately raised, thm, uniform; mtra-reticular lines very 
fine, continuous, forming a fine network 
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Type, collected in flower and fruit August, 1860, Caraool Mts , 
21 miles southeast of Monclova, Coahuda, Edward Palmer 989, 
in Gray Herbarium of Harvard University 
Caracol Mountains and Sierra Madre, Coahuila 
Coahuila Monclova, E Palmer 989 p p , Saltillo, E Palmer 989 
p p [E Palmer 989 (A, D, H, K, M, U) ] 

16 nhnmahnana PoonuU, sp DOT 

Annual Stem 3-5 dm tall, much branched, glandular-puberu- 
lent with retro ree incurved to appressed hairs, and with scattered 
long-stalked glands Leaf-blades lanceolate-ovate m general 
outline, scarcely bipinnatifid, segments lanceolate, pinnae falcately 
spreading, pubescent and with stalked glandR on both surfaces, 
those of the stem 1-2 5 cm long, 0 4-0 9 cm wide, with four to six 
pairs of lateral lobes Pedicels in flower 5-9 mm long, in fruit 
8-11 mm long Calyx pubescent and glandular with stalked 
glands, its segments 3-5 mm long, lanceolate-spatulate, dentate- 
lobed Corolla 8-9 mm long, its tube 3 5 mm long, tubular- 
campanulate, straight; its lobes 5 mm long, ovate, rounded, 
widely spreading, two posterior united nearly § their length, 
flattened and not arched, externally sparingly glandular with 
long-stalked glands, internally pubescent in a nng at the attach- 
ments of the filaments, glabrous below the posterior and lateral 
sinuses, the lobes rather sparingly and shortly ciholate Filaments 
2 mm long, the posterior strongly incurved, dilated and pubescent 
I to f their length, the anterior straight, chlated and pubescent § 
their length, anther-cells 3 mm long, linear-lanceolate, opening 
i to $ their length Style filiform, 5-6 mm long Capsule 10-11 
mm long, ovate-acuminate, glandular-pubescent with stalked 
glands Seeds 1-1 2 mm long, oval, plump, testa grayish-brown, 
with reticulations dark, moderately raised (higher than in A. 
bipinnatieecta, lees than in A texana), and very thin, uniform; 
mtra- reticular lines fine, continuous, forming a fine parallel series 
(finer than in A. bijnnnatmecta, coarser than m A texana) 

Type, Cumbre, southwestern Chihuahua, collected m flower and 
fruit October, 1885, Edward Palmer 325, m Gray Herbarium of 
Harvard University 

Wooded mountain-slopes, Sierra Madre of southwestern Chihua- 
hua Flowering from August to October. 

Chihuahua Cumbre, E Palmer 325 (A, D, H, K, U, Y), Sierra 
Madre, C G Pringle 1352 (A, C, D, H, K, U, Y), 1669 (Y). 

17 AfiaUa havardtt Pennell Text-fl* 0 

Aftelut kapardu Pennell, in Froc Acad Nat 801 Phila. 72 007- 1021 
“Type, Eagle Pass, Texas, collected in flower and fruit in 1882, Dr V. 
Ha vard, m Hob Academy ef Natural Scienoee of Philadelphia” 
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Annual Stem about 4 dm tall, much branched, pubescent 
with retrorse spreading to incurved hairs and with longer stalked 
glands Leaf-blades lanceolate to ovate-lanceolate w general 
outline, slightly bipinnatifid, segments lanceolate, pinnae falcately 
spreading, glandular-hirsute with long-stalked glands on both 
surfaces, those of the stem 1 5-1 7 cm long, 0 6-0 8 cm wide, with 
five to seven pairs of lateral lobes Pedicels in flower 6-10 mm. 
long, in fruit 7-12 mm long Calyx glandular-hirsute with long- 
stalked glands, its segments 3-4 mm long, lanceolate, acute, 
dentate Corolla 7 5-8 mm long, its tube 2 5 mm long, tubular- 
campanulate, straight, its lobes 5 mm long, ovate, rounded, 
spreading, the two posterior united $ to i their length, flattened 
and not arched, externally glandular-tomentose with long-stalked 
glands, internally pubescent m a ring at the attachments of the 
filaments, glabrous below the posterior sinus, the lobes irregularly 
ciholate Filaments 2 5 mm long, the posterior incurved, dilated 
and pubescent 4 their length, tne anterior straight, less dilated 
and pubescent j their length, anther-cells 3 mm long, linear- 
oblong, opening } their length Style filiform, 4 mm long Cap- 
Bule 9-12 mm long, narrowly ovate-acuminate, glandular-tomentose 
with long-stalked glands Seeds 1-1 2 mm long, oval, plump, 
testa pale-brown, with reticulations light, moderately raised, thin, 
uniform, intra-roticular lines very fine, continuous, forming a 
delicate parallel senes 

Near the Rio Grande, Texas 
Texas Mavenck Eagle Pass, V Havard (A, H) 

18 Afulia blptnoatlaMta (Seeaumn) Kuntse. 

Seumena bxmnnatuecta Seem , Bot Voy Herald 323, pi 59, 1862-67 
“Sierra Madre[“N W of Mexico”], 2102 ” Type, collected by Seemaan 
in 1849-60, probably in southern Sinaloa or Durango, aeon in Kew Herba- 
rium 

Afteh a bipinnatuecla (Seem ) Kuntse, Rev Gen 1 457 1891 

Annual Stem at least 2-3 dm tall, branched, hirsute-pubescent 
with spreading to somewhat retrorse incurved hairs and numerous 
long-stalked glands Leaf-blades lanceolate-ovate m general out- 
line, bipinnatifid, segments lanceolate, pinnae divaricately spreading, 
most of them somewhat sharply and deeply toothed or shallowly 
laomiate-lobed, glandular-pubescent with stalked glands on both 
surfaces, those of the stem 4-5 cm long, 1 5-2 cm wide, with five 
to seven pairs of lateral lobes. Pedicels in flower 9-15 mm long, 
in fruit at least 16 mm long Calyx abundantly glandular-pubes- 
cent with long-stalked glands, its segments 5-6 mm. long, lanceo- 
late, deeply dentate-lobed Corolla 10 mm long; its tube 4 mm. 
long, tubular-campanulate, straight, its lobes 6 mm. long, ovate, 
rounded, widely spreading, the two posterior united i to f their 
length, flattened and not arched, externally glandular-pubescent 
with long-stalked glands, internally pubescent in a ring at the at- 
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tachments of the filaments, glabrous below the posterior sinus, the 
lobes sparingly short-ciholate Filaments 2 5-2 7 mm long, the 
posterior strongly inflexed, dilated and pubescent } their length, 
the anterior straight, dilated and pubescent J their length, anther- 
cells 3 5 mm long, narrowly lanceolate, opening $ to J their length 
Style filiform, 5-6 mra long Capsule ovate-acuminato, densely 
glandular-pubescent with stalked glands, not seen mature 

“Sierra Madre, N W of Mexico,” probably the mountains of 
southern Sinaloa or southwestern Durango, known only from the 
original collection 


10 AIMU (UadnlOM PennoJL, up nov 

Annual Stem 3-6 dm tall, much branched, hirsute-pubescent 
with spreading to somewhat retrorse incurved hairs and abundant 
long-stalked glands Leaf-blades tnangular-ovate in general out- 
line, strongly bipinnatifid, the lowest at times even slightly tnpin- 
natifid, segments linear, sometimes broadly so, pinnae falcatcly 
spreading, mostly somewhat toothed or laciniate-lobed, abundantly 
glandular-pubescent on both surfaces, those of the stem 1 5-2 5 
cm long, 1-2 cm wide, with four to seven pairs of lateral lobes 
Pedicels m flower 3-7 mm long, in fruit 10-12 mm long, densely 
glandular-pubescent Calyx abundantly glandular-pubescent with 
long-stalked glands, its segments 4-6 mm long, lanceolate to 
lanceolate-spatulate, dentate Corolla 7-8 mm long, its tube 3 
mm long, tubular-campanulate, straight, its lobes 4-5 mm long, 
ovate, rounded, widely spreading, the two posterior united J their 
length, flattened and not arched, externally glandular-pubescent 
with long-stalked glands, internally pubescent in a nng at the at- 
tachments of the filaments, glabrous below the posterior sinus, 
the lobes scarcely or not ciholate Filaments 1 8 mm long, the 
posterior Btrongly inflexed, dilated and pubescent | their length; 
the anterior straight, dilated and pubescent J to $ their length, 
anther-cells 3 5 mm long, narrowly lanceolate, opening J to J 
their length Style filiform, 6-7 mm long Capsule 7-8 mm long, 
ovate-acuminate, abundantly glandular-pubescent with stalked 
glands Seeds 0 8-0 9 mm long, an gu late-oval, plump, testa red- 
dish-brown, with reticulations dark, evidently raised, nearly uni- 
form, mtra-reticular lines fine, forming an irregular reticulum 


Type, Sierra Madre near Chuichupa, Chihuahua, collected in 
flower and fruit Sept. 16, 1899, C H T Townsend and C M 
Barber 429, in Gray Herbarium of Harvard University 
Sierra Madre, mountains and hills of Chihuahua Fruiting in 
September and October 

Chihuahua Chihuahua, C G Pringle 567 (H); Chuichupa, 
Townsend k Barber 429 (C, H, K, M, U, Y), La Bufa Mt., 
C G. Pnngle 1552 (C, H, M) , San Diego Canyon, M. E Jones (U) 
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30 tumlMOta Pennell, tp. BOV 

Annual (7) Stem at least 4-6 dm tall, much branched, finely 
pubescent with retrorse incurved to appreesed hairs and with 
spreading long-stalked glands Leaf-blades triangular-ovate in 
general outline, strongly bipmnatifid, segments linear, pinnae 
spreading, most more or less toothed or laciniate-lobed, finely 
glandular-pubescent with stalked glands on both surfaces, those 
of the principal branches 1 2-1 7 cm long, 0 8-1 1 cm wide, with 
four to seven pairs of lateral lobes Pedicels in flower 0-10 mm 
long, glandular-pubescent. Calyx glandular-pubescent, its seg- 
ments 3-4 mm long, linear, somewhat dentate-lobed Corolla 
7-8 mm long, its tube 3 mm long, tubular-campanulate, straight, 
its lobes 4-5 mm long, ovate-oval, rounded, widely spreading, 
the two posterior United i their length, flattened and not arched, 
externally glandular-pubescent with stalked glands, internally 
pubescent m a ring at the attachments of the filaments, glabrous 
below the posterior sinus, the lobes scarcely or not ciholate Fila- 
ments 2 mm long, the posterior indexed, dilated and pubescent 
{ their length; the anterior straight, dilated and pubescent i to J 
their length, anther-cells 3 mm long, narrowly lanceolate, opening 
J to | their length Style filiform, 6 mm long Capsule not seen 

Type, base of Mt Mohinora, Chihuahua, eight miles from 
Guadalupe y Calvo, at 7000-7500 feet (2100-2250 m ) altitude, 
collected in flower August 23-31, 1898, E W Nelson 4854, m 
United States National Herbarium 

Mountains of southwestern Chihuahua Flowering in August 
and September 

Known only from the original collection 

31 AtmUm HUM (army) Small. Text-fl* 0 

Seymtna bimnnahteda tezana Gray in Ton , Bot. Mex Bound 117 1859 
"Upper Guadalupe river, etc, Lindheimer Lower Rio Grande, Wruht ” 
Several collections made by Lindheimer seen, but none labeled "Upper 
Guadalupe river ” F Lindheimer 451 or 670, labeled "Pedemalee," 
men in the Gray Herbarium, may stand as the type 
Afttlia tezana (Gray) Small, FI S E Un St 1072, 1338 1903 

Annual Stem 4-6 dm tall, much branched, pubescent with 
retrorse incurved to appressed hairs, and glandular-hirsute with 
longer spreading to retrorse incurved glands Leaf-blades tnan- 
gular-lanceolate to triangular-ovate in general outline, strongly bi- 
pmnatifid, segments lanceolate, pinnae falcately spreading, lower or 
most dentate-lobed; glandular-hirsute with long-stalked glands on 
both surfaces, those of the stem 2-3 cm long, 1 2-2 2 cm wide, 
with five to eight pairs of lateral lobes Pedicels in flower 0 6-2 
(-6) mm long, in fruit 3-5 (-9) mm. long, glandular-pubes- 
cent Calyx glandular-hirsute with long-stalked glands; its seg- 
ments 2-6 mm long, broadly lanoeolate-obovate, acutish to obtuse, 



1925] 


NATURAL SCIENCES OF PHILADELPHIA 


371 


dentate-lobed Corolla 7 5-8 mm long, its tube 2 5 mm long, 
tubular-cam pan ula te, straight, its lobes 5 mm long, ovate, rounded, 
spreading, the two posterior united f their length, flattened and 
not arched , externally glandular-tomentose with long-stalked glands, 
internally pubescent in a nng at the attachments of the filaments, 
glabrous below the posterior sinus, the lobes irregularly ciliolate 
Filaments 1 6 mm long, the posterior incurved, dilated and pubes- 
cent } their length, the anterior straight, less dilated and pubescent 
i their length, anther-cells 3 mm long, linear-oblong, opening 
j their length Style filiform, 5-6 mm long Capsule 8-9 mm 
long, ovate-acuminate, glandular-tomentose with long-stalked glands 
Seedis 1 4-1 5 mm long, oval, plump, testa pale-brown, with reticu- 
lations light, strongly raised, nearly uniform, lntra-reticular lines 
very fine, continuous, forming a delicate parallel senes 

Rocky calcareous soil, Edwards Plateau of central Texas Flow- 
enng from July to October 

Texas Bexar Comanche Spnng, Lindheimer 113 (*■ 1058) 
(A, C, H, K, M, P, U, Y), 148 (- 1059) (A, C, H, K, M, U, Y) 
Comal Fischers Store, E J Palmer 12186 (M) Gillespie 
Fredencksburg, Pedernales, Threadgill, G Jenny 452 (M, U) 
Hays San Marcos, S M Stanfield (Y) Kendall Spanish Pass, 
J Clemens 877 (M) Kerr Kerrville, F W Pennell 10395 (Y) 
Kimble Junction, E J Palmer 10914 (M) 


tfi. ACmUa P»ntinaf (Purah) Kuntso Text-Ag*. I, II, 0 and 10 


Seymeria pedinata Pursh, FI Amer Sept 737 
Catesby v s in Herb Sherard ” 

turn sufficiently distinctive 
Seymena jacksont Eli , Sketch Bot S C & Gft 
me from Louisville, Ga , by Mr Jackson ” 
Herbarium at the Charleston Museum 
Seymeria keterophylll]a Raf , New FI Amer 2 68 
Georgia, my specimen from Leconte " ' 
specimens from Georgia, collected by Le 
seen in Herbarium Academy of Natural 
Afudxa pecHnaia (Pursh) Kuntse, Rev Gen 1 467 1891 


1814 “In South Carolina 
Type not seen, but denenp- 


2 123 1824 “Sent to 

Type seen in the Elliott 

1837 “Alabama and 


Annual Stem 2-6 dm tall, much branched, glandular-lanoee 
or -pubescent with retrorse incurved to appressed hairs, many of 
which are dark-jointed, and with numerous sessile glands Leaf- 
blades tnangular-ovate in general outline, pinnatifid or at times 
the lower bipwnatifid, segments lanceolate, pinnae falcately 
spreading, only the lower if any lobed, glandular-pubescent with 
burs some of which are dark-jomted, and with sessile glands, 
on both surfaces, those of the stem 1 6-3 cm long, 1-2 5 cm. 
wide, with three to four pairs of lateral lobeB Pedicels m flower 
3-5 mm long, m fruit 6-7 mm long Calyx glandular-pubescent 
with hairs, some dark-jomted. and with sessile glands, its seg- 
ments 3-4.5 mm long, lanceolate, entire Corolla 10 mm long, 
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its tube 3 5-4 mm long, tubular, straight, its lobes 0 mm long, 
ovate, rounded, widely spreading, the two posterior united $ their 
length, flattened and not arched, externally pubescent with dark- 
jomted hairs, internally pubescent in a ring at the attachments 
of the filaments, slightly pubescent below the posterior sinus 
and somewhat pubescent below the lateral sinuses, the lobes long- 
ciliolatc, deep golden-yellow, somewhat purple-marked within 
throat and at the bases of the lobes Filaments 3 mm long, 
the posterior straight, dilated and pubescent | their length, the 
anterior straight, less dilated and pu Descent i their length, anther- 
cells 2 5-2 8 mm long, linear-oblong, at times with a minute 
apical hair, opening f to J their length Style filiform, 5-6 mm 
long Capsule 5-7 mm long, ovate, compressed-rounded to acute 
at apex, densely brown-tomentose with dark-jointed hairs, some 
of which bear small terminal knob-like glands Seeds 1-1 2 mm 
long, angulate-ovate, plump, testa pale brownish, with roticulations 
light, Btrongly raised, irregularly produced into three or four 
thin wings which approach m width or may equal the remaining 
diameter of the seed, intra-reticular lines exceedingly fine, forming 
a minute-spaced, alveolar-seeming reticulum 

Dry sandy long-leaf pineland in the Coastal Plain from South 
Carolina to Louisiana, south through the Florida peninsula to 
Brevard County Frequent in southern Georgia, southern Alabama 
and northern Florida In the central part of the Florida peninsula 
passing into the variety pemnsularts Flowering from July to 
October 

South Carolina Aiken. Aiken, H W Ravenel (U) 

Georgia Glynn Brunswick, Pennell 4845 (P, U) Jefferson 
Ijouuville, W Jackson (S) McDuffie. Thomson, H H Bartlett 
1094 Muscogee* Columbus, Biltm Herb 4574f (U) Rich- 
mond Augusta, Cuthbert 287 (Y) Sumter , Pennell 

4760 (C, P) Thomas: Thomasviile, Pennell 4732 (P, U) Ware 
Waycross, Pennell 4780 (M, P) 

Florida Brevard* Georgians, A. A Baldwin 9 (A, P) Duval 
Jacksonville, A H Curtise 1907 (A, C, D, H, K, M, T, U, W, Y); 
San Pablo, Pennell 4802 (P) Escambia. Suita Rosa Island, 
S M. Tracy 6423 (A, C, H, M, U, Y) Franklin Apalachicola, 
Pennell 4674 (P), Fort Gadsden, Pennell 4686 (A, P) Gadsden* 
Quincy; River Junction, Biltm Herb 4574c (U) Holmes: 
Ponce de Leon, Pennell 4656 (C, F, N, P, Y) Liberty , 

Biltm Herb 4574e (U) Okaloosa Milhgan, Pennell 4585 (I, 
L, M, P), St John: St Augustine, M. C. Reynolds (A, C, M, 
Y), Tocoi Santa Rosa Milton, Pennell 4568 (G, H, J, R, P, 
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S, U, Y) Wakulla St Marks, Pennell 4705 (P) Washington 
Chiplcy, Pennell 4645 (P) 

Alabama Butler Bolling, Greenville, Biltm Herb 4574b (U) 
Covington Florala, Pennell 4630 (P, U, Y, Z) Dale Ozark, 
Biltm Herb 4574g (U) Henry Abbeville, F Rugel (K, M, Y) 
Lee Auburn, Karle & Baker 773 (W, Y) Mobile Mobile, C 
Mohr (M) Wilcox , S B Buckley (Y) 

Mississippi Wayne Waynesboro, C L Pollard 1240 (U) 
Louisiana Natchitoches* Natchitoches, R S Cocks (L) 

2b. Afxeli* p> ettaata pantmnlsrb Ponnoil 

AJteha pectxnata pemnsulanx Pennell, in Proc Acad Nat Rni Phila 71 
206 1920 "Type, flat woods, Marco, Leo C'o , Florida, collected in 

fruit July -August, 1900, A 8 Hitchcock 264, in United States National 
Herbarium ” 

Stem 4-6 dm tall, finely glandular-pubescent to -pubcrulent in 
lines with ascending incurved to appressed hairs Leaves glandu- 
lar-pubescent to -puberulent, those of the stem 1-2 cm long, 
0 5-0 8 cm wide Pedicels m flower 5 mm long, in fruit 7-10 
mm long Calyx-lobes 4 5 mm long Corolla 8 mm long Style 
4-5 mm long Capule minutely glandular-pubescent with hairs 
slightly dark-jointed, most or all of which bear terminal knob-hke 
glands Seeds 1 2-1 4 mm long Otherwise as in the Bpecics 

Flat long-leaf pineland or in hammocks, southern peninsular 
Florida flowering from June to September 
Flobida Brevard , A J A Fredholm 5858 (II, U, Y) 

Dade, Miami, Small & Carter 537 (A, C, Y) Hillsboro Tampa, 
Henshall 1126 (C) Lake. Eustis, G V Nash 888 (A, C, H, 
K, M, U, Y) Lee Marco, A S Hitchcock 254 (C, H, M, U, Y) 
Orange Clarcona, M Meislahn 11 (U), Palm SpnngB Palm 
Beach West Palm Beach, J W Harshbergcr (P) Volusia. 
Orange City, S C Hood (M) 

'Only record from west of Munssippi River and should bo confirmed by sub- 
sequent collections. 





ABSTRACTS OF THE MINUTES OF THE PROCEEDINGS 
OF THE ACADEMY OF NATURAL SCIENCES 
OF PHILADELPHIA 
1925 

January 13, 1925 

Special Meeting, called by the President 
Twenty-one persons present Vice-President, Dr Henry Skinner, 
in the Chair 

Dr Witmer Stone made a communication entitled "Ornithology 
of the New Jersey Coast, with Special Reference to the Study of 
Birds m Life ’’ 


January 20, 1925 
Stated Meetmg of the Academy 

Seventeen members present The President, Dr R A F Pen- 
rose, Jr , in the Chair 

The resignations of Robert M Coyle and H F C Stikeman, as 
Annual Members, were accepted 
Henry Fairfield Osborn, Jr , was elected a member 
Nominations were made for President, Vice-President, Secretary, 
and Treasurer, to serve from the 1925 February meeting to that of 
1926, and of five members of the Board of Trustees, grouped in 
classes of two to serve one year, two to serve two years, and one 
to serve three years 


February 17, 1925 

Annual Meeting of the Academy 

Twenty-five members present The President, Dr R A F 
Penrose, Jr , m the Chair 

Reports covering the period from December 1, 1923, to Decem- 
ber 31, 1924, were presented by the President, Recording Secretary, 
Corresponding Secretary, Treasurer, Auditors of the Treasurer's 
Accounts, Treasurer of the "Manual of Conchology,” Curators, 
Library, and Publication Committee 

( 376 ) 
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The following officers and members of the Board of Trustees 
were elected, to serve until the Annual Meeting of 1926, unless 
otherwise indicated President, RAF Penrose, Jr , Vice-President, 
Henry Skinner, Secretary, James A O Rehn, Treasurer, George 
Vaux, Jr Board of Trustees to serve one year, George L Harrison, 
T Chalkley Palmer, to serve two years, Effingham B Morns, 
Charles B. Penrose, to serve three years, John Cadwalader 

The resignations of W W Lambom, Rev E M Jefferys and 
John Pim Carter as Annual Members, and of Ann Conrad D’Olier, 
Franklin D’Olier, Jr , and Helen K D’Olier, Jr , as Junior Members, 
were accepted 

* March 17, 1925 

Stated Meeting of the Academy 

Twenty members present The President, Dr R A F Penrose, 
Jr , in the Chair 

The resignation of William Logan Fox as an Annual Member 
was accepted 

The Board of Trustees presented a report covering the actions 
taken and appointments made at their organization meetmg, 
held immediately following the Annual Meeting of the Academy 
on February 17, 1925 

The President announced that, following the unanimous recom- 
mendation of the Committee on the Joseph Leidy Memorial 
Award, the Council has approved the selection of Dr Herbert 
Spencer Jennings, of the Johns Hopkins University, as the recipient 
of the first Joseph Leidy Memorial Award, m appreciation of his 
researches upon the Protozoa and the Rotatona, and m recognition 
of his broad knowledge and keen understanding of the significance 
of biological phenomena 

The Academy, by the adoption of a motion, approved the action 
of the Committee on the Joseph Leidy Memorial Award and of 
the Council 

The following individuals were elected members: J Carroll 
Hayes, William Clay, Anderson Polk, Harold T. Green, and Miss 
Elisabeth S Trotter 


April 21, 1925 

Stated Meetmg of the Academy 

Twenty-two members present The President, Dr R. A F. 
Penrose, Jr., m the Chair 
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The qualification of Dr Richard A F Penrose, Jr , as a Bene- 
factor of the Academy, was reported by the Secretary 

The Board of Trustees reported the appointment of the Girard 
Trust Company as Assistant Treasurer to act m the absence or 
disability of the Treasurer of the Academy 
The following tributes to deceased former members of the Council 
of the Academy and members of the Board of Trustees, adopted 
by the Council at its meeting of April 7, 1925, were transmitted to 
the Academy with a recommendation for their incorporation m 
the minutes of this Academy meeting 

Charles Bingham Penrose, Physician, 

1862-1925 

By Henry Skinner 

Dr Penrose early recognized the value of a firm foundation of 
education as a useful asset in his career and made splendid use of 
his opportunities He was a brilliant student at college, and this 
was evidenced by the attainment of the degrees of A M and Ph D 
from his Alma Mater, Harvard University In selecting a profes- 
sion he followed in the footsteps of his able father, a distinguished 
doctor of medicine As an undergraduate of the Medical Depart- 
ment of the University of Pennsylvania his thirst for accurate 
information was greatly m evidence, and a keen mind and a re- 
tentive memory enabled him to store such knowledge for time 
of need After the attainment of his medical degree his ability 
was soon recognized, and his advancement was rapid, and as 
resident at the Pennsylvania Hospital, surgeon to the same 
institution, surgeon to the German and Gynecean Hospitals, 
attested his skill Looking forward to the time he would hold a 
professorship he studied elocution in preparation, and later suc- 
ceeded Dr William Goodell as professor of gynecology at the 
University of Pennsylvania He was honored by membership 
m the College of Physicians of Philadelphia, the American Philo- 
sophical Society, and a fellowship in the American Association 
for the Advancement of Science, and the University of Pennsyl- 
vania conferred on him the honorary degree of doctor of laws 
As an author his activities were broad and he achieved success, 
his text book of the diseases of women having run through six 
editions His literary work was not confined to medicine alone 
as his scientific contributions included mathematics, physics and 
soology As president of the Zoological Society of Philadelphia 
he did splendid work, and early recognised the value of the study 
of the diseases of animals in relation to those of human beings 
In building up the pathological department of the institution ne 
saw the importance,, of these particular studies Whatever he did 
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was well done, and he was largely instrumental in bringing about 
the present state laws in relation to public health, which were 
modernized according to his views His work was always charac- 
terized by efficiency, sanity and advanced thought t and in addition 
he had an attractive personality which endeared him to his friends 
A profound student of nature, he loved the great out-of-doors, 
and as its chairman greatly advanced the value of the State 
Game Commission He always took a warm interest m this 
Academy and was a member of its Board of Trustees at the time 
of his death, and served efficiently as a member of the Council for 
many years He will be greatly missed by his fnends and colleagues 
Humanity was distinctly benefited by his life 

The Honorable John Cadwaladeb 
1843-1925 

By Ricliard A. F Penrose, Jr 

John Cadwalader was connected with The Academy of Natural 
Sciences of Philadelphia in various capacities, as a member of the 
Council, as vice-president, as president, and at the time of his 
death as a member of the Board of Trustees He was not by 
profession a scientist, yet hiB intellectual perception and kindly 
interest enabled him to grasp the importance of scientific work 
as indispensable to human progress, and he was always deeply 
interested in the ideals and the accomplishments of the Academy 

His family since early Colonial days in Pennsylvania has been 
active in public affairs, and the spirit of loyalty, honor and patriot- 
ism for tneir country was always strong among them, with the 
result that from generation to generation they were eminent among 
their fellowmen The Honorable John Cadwalader was a worthy 
descendant from such ancestry He was by profession a lawyer 
and occupied many important legal positions, but with his great 
breadth of vision he took part in many other spheres of activity 
m the City, the State ana the Nation. He was prominent not 
only in his profession but as a statesman, an educator, a financier, 
and a publicist in many fields. His altruistic nature led him ever 
to work for others and to think but little of his own welfare and 
health, until in his eighty-eeoond year he collapsed at the very 
time that he was performing an important public service 

Mr Cadwalader, in addition to his ability in a remarkable 
diversity of public affairs, was noted for his courteous and con- 
siderate manner in dealing with all olasees of people He recognised 
the amenities as opposed to the crudities of life, and had that 
rare combination of ability and refinement whioh is fast disappear- 
ing m the mad rush of modem materialism The Academy ana the 
whole community have lost a true and loyal fnend, a survivor of 
a passing type of gentleman which was once the spirit and the 
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controlling element m the brilliant days of generations that have 
passed. 


The following individuals were elected members. H S Leach, 
Albert Laessle and Carl Boyer 

May 12, 1925 

Special Meeting of the Academy, called by the President 

Thirty-three members and six visitors present The President, 
Dr R A F. Penrose, Jr , in the Chair 

The President stated that the purpose of the meeting was to 
present the first Joseph Leidy Memorial Award to Dr Herbert 
Spencer Jennings 

The history of the award was outlined by Dr Penrose, and the 
terms of the endowment cited, these providing for the award every 
three years of a bronze medal together with an honorarium for 
the “best publication, exploration, discovery or research in the 
natural sciences, m such particular branches thereof as may be 
designated ” The Committee placed in charge of the selection 
of a candidate chose to make the first bestowal of the award for 
pre-eminent research in the lower invertebrates, following which 
they nominated Dr Jennings for his outstanding work on the 
Protozoa and on the Rotatoria The fitness of the recommendation 
for distinguished work in fields m which Leidy was a pioneer was 
at once recognized, and the Academy unanimously approved the 
action of the committee 

The President formally presented the award to Dr Jennings 
in the name of the Academy Dr Jennings, in accepting, expressed 
his appreciation of the award and the honor paid him, the connec- 
tion of the name of Joseph Leidy with the award making its ac- 
ceptance a matter of added pleasure 

Herbert Spencer Jennings was bom at Tomca, Illinois, Apnl 
8, 1868. Before attending college, he was for one year assis- 
tant professor of botany and horticulture m the State Agri- 
cultural and Mechanical College of Texas (1888-1889) He 
graduated at the University of Michigan in 1893, then studied 
at Harvard University, holding Morgan and Parker Fellowships 
from 1895 to 1897; and in 1896 he received his degree of doctor 
of philosophy from the same university Going abroad, he studied 
at Jena and at Naples during the years 1896-1897 He received 
in 1909 the honorary degree of LL.D from Clark University, 
and m 1918 that of Sc.D from the University of Michigan 
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As an educator he was assistant in the zoological departments 
of Michigan and Harvard Universities, then was in 1807-1898 
associate professor of botany and bacteriology at the State Agri- 
cultural and Mechanical College of Montana, later he Berved on 
the staff of Dartmouth College (1898 to 1899;, at the University 
of Michigan as instructor and assistant professor of zoology (1899 
to 1903), and in a similar capacity at the University of Pennsyl- 
vania (1903 to 1906) He went to Johns Hopkins University in 
1906, where he has served as associate professor of physiological 
zoology, professor of experimental zoology, and at present is 
Henry Walters Professor of Zoology and director of the zoological 
laboratory 

Dr Jennings was director of the United States Fish Commis- 
sion's biological survey of the Great Lakes m 1901, and m 1903- 
1904 was a research assistant of the Carnegie Institution of Wash- 
ington, conducting investigations at the Naples Zoological Station 
He is a member of the board of editors of the “Journal of Experi- 
mental Zoology,” and is associate editor of “Genetics” and of 
the “Journal of Comparative Psychology " President of the 
American Society of Zoologists (eastern branch) in 1909, and of 
the American Society of Naturalists in 1910, Dr. Jennings is also 
a member of the National Academy of Sciences, the American 
Philosophical Society, the American Academy of Arts and Sciences, 
correspondent of the Academy of Natural Sciences of Philadelphia 
and of the Russian Academy of Sciences, honorary fellow of the 
Royal Microscopical Society of London, a member of the Society 
for Experimental Biology and Medicine, fellow of the American 
Association for the Advancement of Science (and present vice- 
president of its zoological section) The Walker prize of the Boston 
Society of Natural History has been conferred upon him twice, 
in 1896 and in 1907 

Among the more noteworthy of his writings and contributions 
are. The Rotatoria of the Great Lakes (1894), The Rotatoria 
(1901), Monograph of the Rattulidae (1902), Anatomy of the Cat 
(with Jacob Reighard 1902), Contributions to the Behavior of 
Lower Organisms (1904), Behavior of Paramecium (1905), Be- 
havior of the Lower Organisms (1906), Heredity and Variation m 
Size and Form of Paramecium (1908), Heredity, Variation and 
the Results of Selection in Difflugia corona (1916), The Wheel 
Animalcules (Rotatoria) (1918) ; Life, Death, Heredity and Evolu- 
tion in Unicellular Organisms (1920); Prometheus, or Biology and 
the Advancement of Man (1926) 

November 17, 1926 

Stated Meeting of the Academy 

Twenty-six members present The President, Dr R A F. 
Penrose, Jr , in the Chair 
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The resignation of Dr Maunce Ostheimer, as a Member, was 
accepted 

The Board of Trustees reported that the buildings of the Academy 
had been covered by insurance adequate to protect them from loss 
by fire under the eighty per cent requirements of insurance compa- 
nies, the premiums for the current year having been contributed by 
Dr R A F Penrose, Jr The Board also reported the receipt of a 
contribution of one thousand dollars from the children of the 
late John Cadwalader, and of a bequest of five thousand dollars 
from the late Edith Boker, given in memory of Charles 8 Boker, 
both amounts having been added to the principal of the General 
Fund The adoption of a new seal of the Academy was also reported 
by the Board of Trustees 

December 15, 1925 

Stated Meeting of the Academy 

Twenty-four members present Vice-President, Dr Henry Skin- 
ner, in the Chair 

The resignation of Dr R A F Penrose, Jr , as President of 
the Academy, was presented It stated that the press of other 
duties prevented him from giving to that office the attention and 
time he felt it deserves In accepting the resignation the Academy 
expressed its appreciation of Dr Penrose’s services to the institu- 
tion in the following 

Resolved, That Dr Penrose’s resignation as President of the 
Academy, to become operative upon the election of his successor 
in February next, be accepted with sincere regret, and that the 
Academy express its appreciation of his dignified and efficient 
conduct of the office of President during the past three years, of 
his unselfish devotion to the interests of the institution and his 
generous support of its activities. It is the sense of the Academy 
that it is to the energy and resources of Dr Penrose that a new 
life has been infused into its activities 

The following individuals were elected members Henry S 
Borneman, Mrs C Reed Cary, Dr John A Detlefsen, Rodolphe 
Meyer de Schauensee, Dr J R Schramm, Mrs Edward Woolman; 
Junior Members, John Bart ram, George Myers 
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Alilcn nee hians 201 

Acanthistiua nebastoidcs 221 

Acrulophitus hirtipew 52 

Acrydium atadictim 40 

arenosum angustatum 48 

granulatuni 45 

omatum 47 

Aeoloplus turnbulli plagomitt 97 

t tumbulli 97 

Acrochoreutee carlin lanuw c arliiu- 

anus 93 

Aetobatua nannari 194 

A/xelia 335-373 

bipinnatiaei ta 35.1, 308 

caamoides <352, 302 

chihuahuana 153, 367 

co&huilanu 353, 366 

dorurva 350, 150 

deflexa 352, 366 

B landulosa .154, 866 

avardi 353, 367 

mtegnfolia 351, 369 

lacinmta 351 , 159 

latiflora 350, 364 

laxa 350, 366 

madrenaiB 351, 361 

poctinata 354, 371 

p peninsulann 354, 173 

pmnatifida 351, 359 

nunofiifittma *150, 367 

acahra 352, 369 

sinaJoana .152, 866 

Btncta 350, 366 

tenuuecta 354, 370 

texana 354, 370 

virg&ta .150, 357 

Ageneotcttix deorum 00 

Agnopus spmifer 254 

Alestea imben 107 

lateralis 197 

Allopbyton 209-271 

evolutum 271 

megaphyllum 272 

meaeanum 271 

Amlxtsms ambaons 220 

uroteama 220 

Amblycorypha obfongifoha 1 27 

rottincufolia iselyi * 128 


Amphitomus eoloradus 54 

\nnxipha exigua 153 

4m\litn 1-4 

August ipc* 159, 100 

Amxlonta roarctata 333 

\ntigoma eaproa 250 

Aplochoilun johnstom 200 

Ajxile* tus niger 218 

Anhamm lmeolata 219 

4rphm frigida 69 

(wuudoniotana OK 

simplex 71 

sulphurea 72 

xanthoptera 70 

•\uliu occpholiw it tnmincku 225 

■Vulfx ara elhotti 67 

femoratum 68 

Ilulisles nngens 204 

Balt (41a gcrmaniea 40 

Barbus trimaculatus 198 

Barrandito 0, 8, 9 

Basilic* luton fleet* ns 23 

heathi 23, 24 

lobium 23, 97 

Bequerelite 12 

Beraumte 5 

Blcphans nhariH 218 

Boopndun nubilum 63 

savannarum 64 

Braehvstola magna 94 

Bran* hiostegus japomeus 240 

Caooxrmte 5 

Callyodon collona 261 

Camnula pellucida 75 

Campy lacantha ohvat ea olivacoa 96 
Cant ni^aster margantatus 206 

CarangiotdoH armatus 217 

malobancua 216 

Caranx daaaon 214 

lgnobilis 215 

kalla 215 

sauaun 216 

soxfasmatus 216 

Carapus gracilis 263 

Cart narodon carchanas 190 

Cephalopholis aurantius 220 

mmiatus 221 
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Ceuthophilua caecus 141 

divergens 143 

fuaformis 141 

xnaoutatUB 140 

uniform us 143 

Chactodon lunula 251 

marleyi 251 

Chanaa sranepinua 100 

Cheiho lncrmis 250 

Chalodactylua faaciatua 240 

Chilomycterua orbiculatus 207 

Chirolonhiua mmdiator 208 

Chloealtia conspcraa 57 

abdominalis 58 

Chlorotile 11 

Chondactylodes natal ensis 254 

Chorthippua curtinennia cuHijjennia 61 
Chortopnaga vindifasciata 72 

Circotettu rabuJa nigrafaaeiatus 02 
Coctorhynchus natalenss 202 

Conocephalua faaciatua faaciatua 134 
brevipennw 134 

nomoralis 1 15 

mgropleurum 136 

sultana 136 

stnctua 135 

Cordillacna crenulata 56 

ocLipitalw cinerea 56 

o occipitalis 55 

Cremdena cremdena 243 

Cydoptilum squamosum 153 

Cynoglossus durbanenws 206 

attenuatus 205 

lida 206 

Cypaelurua furratus 202 

Dactyloptena oriental!* 256 

Daihwia brovipes 145 

Davieaite 13 

Deoaptenu sanctae-hdcnae 213 

Dactylotum pictum 124 

Dentex miles 240 

natalenaia 240 

preorbttalia 230 

rupreatna 230 

Derotmema haydemi haydcnu 83 

Diapheromera femomta 43 

vebci 44 

Dichromorpha vindia 60 

Diodon hyatnx 267 

Diplodus capenau 233 

mgrofaaciatua 234 

Dipterodon capenaJa 233 

Diaaoateira Carolina 80 

longipenma 81 

Drepane punctata 251 

Duymeana nematopterua 258 

Ellipea rnmuta 155 


Encoptolophus coatalia 73 

aordidua 75 

aubpracilia 73 

Engraulia vitirostna 105 

Epmppua tetracauthus 250 

Entettix tncarmatua 52 

Euglandina alberai 307 

chaaonae 806 

decuaaata 307 

excavata 307 

fiachen 880 

hererrac 307 

iTung nm 307 

m&satlamca 307 

ndaoni 307 

pilsbryi 307 

tepicenma 806 

truncata (roaea) 307 

turns 307 

t longuno 806 

vanuxomcnaia 307 

Eulanua duaaumien 100 

Eupera insignia 388 

Eutropiua aepressirostris 108 

Evenchelys mac rums 106 

Fistulana petimba 207 

villoaa 207 

Gaxxa rnmuta 210 

Genres acmaces 245 

filamentoaua 244 

longirostna 244 

oblongua 244 

Globomte 8 

Gnathonemua macrolopidotua 106 

Gohiua enmger 262 

giurua 262 

polynema 262 

Gomphocerua clavatua 62 

Gonorhynchus gonorhynchua 104 

Gryllotalpa hexadactyla 154 

Gryllua aasimilia 147 

Hadrotettix tnfaaciatua 01 

Hemipteronotua pentadactylua 260 
Hemirbamphua duasumien 201 

Henderaoma 272-303 

occulta rubella 273-303 

Hemochua acuminatua 252 

Hepatua tnoategua 252 

Heaperotettix brevipennia pratea- 

na 08 

apecioeus 00 

radii 08 

Heteroacymnua longue 101 

HDaa durtNuimuna 106 

HippiaouB rugoaua 80 

Holooentrua dmdema 207 

Hypochlorm alba 06 
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Ilisha hoe venu 

Johnius marleyi 
parva 
nna 

Labia minor 
Lagocephalus scalaratus 
Latipes 
Leidyula 

Leiognathus oquula 
Lepidaplow diana 
natalenaia 

Leptoacarus vindascens 
Lethnnus genmttatus 
mahaenoides 
scopanus 
Litaneutna minor 
Lophoehiton 
Lutjanua Johnii 
nvulatus 

Lycodontm nudivomer 


195 

247 

247 

247 

39 

205 

159 

158 

218 

258 

257 

201 

241 

242 
241 

41 

28 

228 

228 

197 


Mugil long] man us 

208 

macrolepis 

209 

ohgolepis 

209 

seheii 

209 

Muraonesox cmereus 

196 

Mustelus mustelus 

191 

Mynpnstis murdjan 
Myrmecophila neorasconsis 

207 

153 

pergandei 

153 

Narcme garmam 

193 

Nemobius carolmus brcvicaudus 

150 

c carolmus 

149 

fasciatua abortivus 

148 

f fasciatus 

147 

Neoconocephalus enmger 

129 

Noma us gronovu 

212 

Nomotcttix cnstatus a matrons 

44 

parvus 

45 

Notopogon lilhei 

208 

Noioryntiius platycephalus 

188 

Novacuhchthys macrolepidotus. 

259 


Marleyella 
Megalaspis cord} la 
Melanoplus angustipcnms 
bivittatus 
bo realm junius 
bowditcm c&nus 
brunen 
ronfusus 
dawsom 
differentially 
discolor 
dodgei hurom 
fasciatua 

femur-rubrum femur-rubrum 

flavidua flavidun 

fluviatilm 

pladatom 

infantilis 

keelen lundus 

kenmcottu 

IflkinMff 

m oxi can us atlams 
occidental ts occidentabs 
packardi 

scudden scudden 
spretus 

Mermina bivittata 

maculipenms mcclungi 
neomexicana 

Mestohregma laowa kiowa 
platta piattei 
Metator pardahnus 
Miogryllus verticalis 
Mbate 

Monacan thus pardalis 
Monooontns japonieus 


203 

214 

117 
102 
111 
120 

114 
105 

103 
101 
100 
100 
110 
100 

118 
110 

104 

107 

115 

108 
108 
112 
109 
115 

99 

113 

51 

51 

50 

84 

85 
85 

147 

11 

264 

206 


Oeranthus angusiipennis 152 

latipennm 152 

nignconns 150 

nivcua t51 

Opeia obscure, 53 

Opwthognathus muw^atensis 263 

Orchelimum calcaratum 130 

concmnum dolicatum 131 

gladiator 130 

vulgare 129 

Oriihulella imociosa 59 

Ostracion gibbosus 265 

Otolithus ruber 246 


Pagellus affinm 
morrayrus 
Pagrus lamanus 
Panchlora cubenais 
Farabacillus colored us 
Paracitharus macrolopm 
Paramonacanthus choirocephalus 
Paratettix cucullatus 
Parcoblatta penaylvamca 


virgimca 

Pardarmrus marmoratus 



Parompala wyomingenms 
Parexocoetus brachypterus 
Pediodectes haldemanu 
mgromarqinata 
stevensonn 


Pegasus dracoms 
Pempheris mangula 
Peosteznon 
Penstedion ad am 


238 

238 

237 

41 

42 
203 
264 

49 

40 

40 

205 

76 

77 
94 

202 

138 

139 
139 
207 
227 
269 
257 
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Phaneroptora uirvioauda curvi 

cauda 126 

f umit a fun uta 127 

piHtillata 125 

septentrional! n 125 

texanms 126 

Phhbostroma quadrimaculatum 57 
Phoetabotes nebram ensw 123 

Phvlloi^aulis 160 

Phvsa zionrn 335-S38 

Pitndmm vegw 830 

Platvhothrua brunneus 63 

Platveephalus niRidmtor 255 

mumtaincuH 255 

tontmulatu* 255 

Platophrv* pantherimiK 204 

Plectorhinc hus durbanentus 228 

foetula 220 

reliculatu* 229 

Plourosigma bojen 81 

Pilot mna warreni 192 

Poenlopertta 203 

Inc olorata 203 

PolydaotyluH sextanus 211 

Poh K> ra navant a 809 

Pomacentrus aunulatus 257 

Pomadtutia benndti 2.10 

Kuoraka 23 2 

hast* 231 

mat ulatuH 230 

open ularu* 231 

Htriatua 230 

Poroderma africanmn 189 

panthennum 189 

Pnacanthua hamrur 227 

PnstiH pectinatua 192 

Psenes indicia* 212 

Pseudopumala brachyptt ra 50 

I’&eudorhoinbua natalensw 203 

ruaselbi 204 

Psmidm fenestralm fenestraJw 86 

Psolessu texana 66 

Pterophylla fuixata 128 

Pyroroorphito 1 1 


Raja ocelhfcm 
Bhinohatus rasas 
Rhomboclosc 
Russel ia 


flacura uatolemuri 936 

SaljuuoUa guadalajarenau 806 

8curdma sagax 195 

Sardinella molanura 194 

Sarpa salpa 243 

ScAriohthys caeruleopunctatus 260 
Schutocerca lineata 95 

Sohoepite 12 

Scmena striata 248 

Sooliodon vAgatus 190 


Heorpaena durbanepaut 
Scomlx roidea lvsan 
aancti-petri 

Scorpaeno|>sis urrhosun 
tpbbmus 

Soyliorhmus regain 
Scyns indita 
Sccutor ruronius 
Solar cr mnonophthal mus 
Sormnua cueruloopunctatus 
diacanthus 
fOBClutUH 
lanceolatus 
merru 
inodoHtus 
nvulatus 
Bonnerati 
tan vina 

Siganus nebulomis 
Hitlago marulaiA 
Hihuma 

Solca fulvomarginata 
turbynei 
Sparus dt ntatus 
holubi 
lophuH 
natalensis 
robinsom 
spmifcr 

Sphiw rium queretaronm 
Spbaragemon bolb 
(ollarc 
equal ae 

Sphoeroidea inermia 
umfaaciatuH 

Sphyraena flavieauila 
japonic* 

obtusata 

Squalua femantbnus 
Squat ina afneana 
Stcnopelmatus fuscus 
Stcthojubs mterrupta 
kaloftoma 

Stethophyma gracile 
bneatum 
platyptera 

Stiraploura debcatula 
Stomateus capcnms 
Strengitc 

Stronjaylura mel&notus 
Synodua japonicus 
synodua 

Syrbula admirabilia 

Tachyoinos asynaraorus 
Tetranema 
Tetrodon honckenu 
stellatus 

Tettigidea lateralis parvipennu 


253 

213 

213 
253 
256 
188 

217 

218 

214 
224 
222 
223 

223 
222 

224 

224 
223 

225 
253 
248 
248 

204 

205 
236 

236 
384 

237 
236 
234 
881 

81 

83 

82 

266 

265 

210 

211 

210 

210 

191 

192 
140 
259 
259 

64 

65 
65 
65 

212 

6 

200 

199 

200 
52 

146 

269 

267 

287 

49 
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Thera pon jarbua 222 

quad n Imeata 232 

Tilapm runwayi 257 

Torpedo panthcm 192 

Trachelomonaa boyen 18 

caatrems 186 

coloiuba 17 

curta 1 85 

deprraaa 18 , 185 

d punctata 185 

flava 17 , 185 

nexiliB 16 

pracliariK 20 

p var nnna 20 

terminus 10 

tnquotm 20 

t var jaculata 20 

Trachinocephahw myopw 109 

TraehuruH flemispinoaufi 214 

Tridaetylus apical is 154 

Tngla capciuus 250 

Tnmerotrojn* agrestw 90 

brunen H7 

campcstna 88 

cincta 87 

grauliH 80 

laticracta 88 

perplexa 91 

fl&lina 90 

Tnpterodon orbw 242 

Udoopsylla robuwta 145 
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Upt ‘neus dispilurua 

245 

fra terc ulus 

240 

pleurostigma 

245 

Uiienoides vittatua 

246 

Vagin ulus 

159, 100 

bOrperi 

160, 180 

dccipiens 

100, 182 

dubius 

100, 179 

gayi 

160, 182 

luciac 

100, 179 

newotiw 

159, 178 

oo< l den tails 

159, 174 

olivaceiiM 

159, 177 

st rebel u 

160, 182 

Variacite 

4-8 

Voronicella 

158 

floridona 

158, 107 

kraiiHsu 

159, 171 

inoreleti 

158, 165 

s loan u m luvelyat 

158, 160 

s sloaiui 

158, 102 

Wavelhto 

5 

Xanthinpus < oralhpea albulus 

78 

c latefaaciatus 

78 

montanus 

78 

Xiphaam setifer 

203 

Zi us japomeus 

200 
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SOUTH AMERICAN LAND AND FRESH WATER MOLLUBKB NOTES AND 
DESCRIPTIONS,— VI 

B1 H A PlLSBKY 

Part of the species described herein were collected by Dr A A 
Olsson, who has elsewhere 1 given an account of the marine forms 
taken by him in Peru Others wero taken by Mr Russell W 
Hendee, and sent for identification by Mr William II Weeks of 
Brooklyn The Bubmulid® of Dr Olsson’s collection will be con- 
sidered in a future paper of this senes Several forms taken by the 
well-known collector of birds, Mr Jos^ Stcinbach, are included also 

HELICIDiE 

EpipkniBophon rnnlt— tm» n «p Plat* I, flg 7 

A species of the E estella group The shell is rather thin, um- 
bihcate, the width of umbilicus contained eleven times in that of 
the shell, chamois colored, with a pale-bordered narrow chestnut- 
brown band above the penphery The surface is glossy, finely 
malleate-wnnkled spirally The whorls are moderately convex, 
the last double the width of the penult, broadly rounded peripher- 
ally, descending rather deeply and steeply in front The oblique 
aperture is shortly oval The penstomc is very narrowly reflected, 
upper and basal margins about equally arched, columeflar margin 


> NftutiluvVol 37, p 120-130 
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dilated at the insertion, covering about a third of the umbilicus, 
parietal callus thin Height 15 5 mm , diam 26 mm , aperture 
mcl peristome 13 X 15 7 mm 4J whorls 

Near Saipina, Department of Santa Cruz, Bolivia, elevation about 
2000 m Type 129674 ANSP, collected by Mr Jos4 Steinback 

This species is larger than E estella (Orb ), less coarsely malleate, 
and has an open umbilicus 

■plphnimophon ctanaomphalM (Dev et Hup«) 

Hclue clautomphalot DeviUe et Huppe, Rev et Magde Zool (2), II, 1850, 
p 668, pi 14, f 2, 2a (cordillfres aux environs de Huancavelica) 

Helix tschuduma Philippi, Malak, B1 XIV, 1867, p 66, and in Ffr , Novi in tea 
Conch 111, p 328, pi 70, f 1-3 (Hat> propo Huancavelica, Peruvue) 

There appears to be nothing definitely known to separate H 
tachuduma from H clausomphalos Von Ihenng separates them 
in his key by a supposed difference in sculpture, but this ib merely 
inferred, as Deville and Hupd did not mention the sculpture of 
clausomphalos Both came from the environs of Huancavelica 

Among shells collected by the J B Steere expedition to Peru 
there is a small form which may be called E clausomphalus inferior, 
figured on Plate I, fig 3. The color is dark olive-buff, with a 
chestnut-brown band about 2 mn\ wide about the periphery, a 
light vinaceous-cinnamon band extends from the suture nearly to 
the chestnut band, and below the periphery there is a similar but 
fainter wide band, fading out below. The last two whorls have 
weak growth-striae and a very fine, evenly developed sculpture of 
nppled and irregular spiral lines, on the base I count about 18 in 
one millimeter The whorls increase rather rapidly, the last one 
descends rather deeply in front The aperture is strongly oblique, 
truncate-oval, peristome narrowly reflected, white, dilated to form 
a pad over the umbilicus, upper and outer margins are arched, the 
basal margin sloping and somewhat straightened, the insertions 
remote, not converging Height 12 mm., diam. 24} mm., barely 
4 whorls 

In one apparently adult shell there is a minute crevice behind 
the umbilical pad, but in others the margin is closely adnate 

Iffetaniaopkon enrolls n. «p. Plate I, eg. a 

The shell is imperforate, similar to E clausomphalos except that 
the sculpture consists of very fine growth-lines and, in some ex- 
amples, weak, fine and inconspicuous spiral malleatlon on the last 
part of the last whorl As in E c inferior, the umbilical callus 
may be either wholly adnate or there may be a very narrow crevice 
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(as in the type specimen figured) The glossy surface is olive-buff 
m various tints beneath, varying shades of cinnamon above The 
blackish-brown band above the periphery is visible also on the 
penult whorl Height 15 mm , diam 29 mm , 4$ whorls 

Oroya, department of Junin, Peru, 12,000 ft Type 140099 
ANSP, and two others, collected by R W Hcndee 

The status of this form depends upon whether E dausomphalus 
is spirally striate or smooth As no definite information on this 
point has been published, I am supposing that it has spiral stnation 
as in Helix tsrhudtana, from the same place and presumably identical 
specifically, also the smaller form, E c inferior 

Eptphracmophon nrnbambradi n *p Plate I, flg a 

The shell is umbilicate (umbihcus contained about eight times in 
the diameter), thin, much depressed, with rounded periphery, 
composed of 4 moderately convex whorls, the last one about twice 
the width of the preceding Surface glossy, buff-white, with three 
bands, the middle one narrow, chestnut-brown, doso above the 
periphery and narrowly exposed on the penult whorl above the 
suture, the upper and lower bands are wider, cinnamon, the lower 
one gradually fading into the almost pure white color of the base 
The first 2 whorls are smooth, the rest very lightly marked with 
growth-strue, the last two have a light microscopic sculpture of 
unequal spiral lines, weak in the peripheral region, strongest around 
the umbihcus The oblique aperture is regularly oval except for 
the segment excised by the preceding whorl Peristome is nar- 
rowly and evenly reflected, at the columellar insertion dilated a 
little, covering only a small part of the umbihcus Height 8 6 mm , 
diam 19 4 mm 

Urubamba, Peru Type 83555 ANSP 

This appears to be the species figured by Reeve as Helix dilute 
Pfr * It is not, I believe the true H dilula of Pfeiffer, 1 which is a 
decidedly more elevated shell with the umbihcus nearly covered by 
the dilated columellar hp The two species are nearly alike in 
color and sculpture For comparison, a rather small specimen of 
E dilute (Pfr ) is figured, Plate I, fig 4 It is from near Cusco 
(the type locality) at an elevation of 11,400 ft 

Ifipbnfmopben knunshsmbsmU n «p Plato I, flg l 

The shell is globosely depressed, imperforate, thin but moderately 
strong Color ohve-ochre, with a broad sone of light reddish- 
brown (between russet ana tawny of Ridgway) below the suture, 

1 cornea, Hthxjal. 106. flg 604 

p 27; and in Pulippra Abbildungen, Helix, p 80, pi 4, fig U, 
Described iron! Puis Mus 


* Conchologja 

* Symbols II, 
January, 1844 
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extending nearly to the narrow, chestnut-brown band above the 
periphery, there is also a small russet area around the umbilical 
region, fading outwardly into the ground color The surface is 
glossy, closely malleatc throughout, the malleation fine, indistinctly 
arranged spirally The whorls are weakly convex, the last more 
than twice the width of the preceding, somewhat dilated towards 
the aperture, descending rather abruptly in front The strongly 
oblique aperture is somewhat squarish The peristome is well re- 
flected, white, within it there is a vinaceous-brown band, fading 
inwardly into the light ruHSct-vinaceous color of the interior, which 
Bhows the dark peripheral band bordered with white on both sides 
The upper margin is slightly arcuate, the basal margin straight, 
slightly thickened within, dilated and closely adnate over the 
umbilicus Height 22 3 mm , diam 36 mm , 4} whorls 

Summit of Mt Huancabamba, Peru, about 10,000 ft elevation 
Type 140098 ANSP, collected by A A Olsson 

Eplpbncmophon olsaoni n ip Plato I, fig 6. 

The shell is umbikcatc (umbilicus contained about five tunes in 
the diameter of the shell), depressed, lens-shaped, angular at the 
periphery, composed of 4| rather slowly and evenly increasing, 
moderately convex whorls, the last one very slightly descending 
close to the aperture Color vinaceous-fawn, paler on the spire, 
a narrow chestnut-brown band with whitish borders above and 
below, revolves immediately above the periphery and appears 
above the suture on the penult and half of the next earlier whorl 
The surface of the first 1} whorls is smooth, the next whorl lightly 
striate, the rest closely and rather finely molleate, and indistinctly 
marked with weak growth wrinkles The aperture is oblique, 
squarish, the upper and basal margins nearly straight and sub- 
parallel, columellar margin very short Peristome is narrowly and 
evenly reflected throughout Height 15 mm , diam 28 3 mm 

Top of Mt Huancabamba, about 10,000 ft elevation Type 
140100 ANSP, collected by Dr A A Olsson 

This species is related to E paUuenstt (Pfr ) and probably also to 
E pelhscotubn (Phil ), being similar to them in the depressed shape 
and the broadly open umbilicus E olssom differs from both by 
having an angular periphery and by the shape of the basal margin 
of the peristome, which m a basal view is seen to arch forward 

nsurotlonU (Iaomarta) ladsaas Ancejr Plate II, Osa 1, 2 3 

Plturodonle gudeana An coy, Jouro de Conchyl 1904, p. 207 

The shell is imperforate, depreseed-globose, moderately thin, 
chestnut-brown, becoming chocolate on the spire, and lighter, 
partly ecru-olive, on the base , glossy The spue is convex, rounded, 
the first whorl minutely roughened radially, the following one or 



1926 ] 


NATURAL SCIENCES OP PHILADELPHIA 


5 


two whorls irregularly corrugated radially, the corrugations re- 
tractive, more or less interrupted The last whorl is lightly Btnate 
and densely, very minutely granulose, the granulation close, weak, 
irregular, subobsolete on much of the base The last whorl is 
dilated transversely, being shortly elliptical in dorsal or basal 
view, and descends steeply m front The strongly oblique aperture 
is somewhat squarish The penstome is rather narrowly reflected, 
flesh colored, the oblique basal margin becoming white, its inner 
half strongly calloused within The columellar termination is 
dilated, forming a pad over the umbilicus Parietal callus thin, 
transparent Height 15 mm , greater diatn 26 mm , smaller chain 
20 mm 4 whorls 

Colombia, the three specimens were taken either around La 
Cumbre in the Cordillera Occidental, Department of El Valle, or in 
the mountains east or west of Popayan, Department of Cauca, by 
Dr F W Pennell and E P Killip, when collecting plants in 1922 

In one specimen the deep brown color prevails over the whole 
shell An old one collected dead is extensively suffused with 
golden in flecks and clouds, by the penetration of air 

This appears to be the form described and figured by Dunker 4 
as a variety of Helix neogranadensis Pfr , and thought to be from 
high mountains of Ecuador Ancey gave the name Pleurodonte 
gudeana to Kobelt’s figures, but apparently he had not seen the 
shell No full description or characteristic figures have been 
published hitherto, so far as I know 

It is somewhat more oblong than P b aside fin (Mousson), from 
“Bogota ” The sculpture of that species is described as “trans- 
vertim, praecipue ad suluratn, fortiter striata, sub lente hneatim 
mtmittsnme granulata", nothing being said of the corrugation seen 
on our specimens and noticed by Dunker in his “Helix neograna- 
densts Pfr var ” 


ACAVIDjE (Strophoehcilmae) 

StroyhoehiBua (Bortu) lale r Urtm Pil*. 

This form, described from Corumbd, Brasil, is apparently distinct 
from S capiUaceus (Pfr ) The heavy texture, snow-white intenor, 
shorter, differently shaped last whorl, the smaller aperture with 
thick lip and thick parietal callus, are all quite different There 
are 3) whorls in the protoconch, the first one nearly flat, smoothish, 


4 Jahrbdcher d Deutschen M&l&k Ges IX, 1882, p 377, pi 11, figs 5, 0, copied 
by Kobelt, Conchy! Cab , Dio Hehcoon, 4te Abtn , p 094, pi 198, figs. 6, 0 
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the rest finely costulate, intercostal intervals smooth except to- 
wards the end of the embryonic stage, when some very indistinct 
and fine granulation in spiral senes can be seen in a favorable light 
No granulation on the later whorls The type specimen, figured 
in Manual of Conchology, X, pi 17, f 30, 31, measures length 06 
mm , diam 42 mm , length of aperture 39 mm , 5£ whorls 

Strophocheihu (Bonn; kremnoions ▼Mtttai n subsp Plato rr p fig 7 

The shell agrees with B kremnoicuH (Orb ) in the slender shape 
and small aperture, scarcely 46 per cent of the length of the shell 
It differs by l>eing covered with a chestnut cuticle having a few 
darker streaks, Orbigny’s form being habitually denuded, as in 
B oblong us , according to his account After the smooth initial 
whorls there are strong, retractive ribs separated by much wider 
intervals on the next two whorls, after which there are only wrinkles 
of growth Under the lens, all whorls after the first are seen to be 
minutely, densely granulose Length 1 18 min , diam 58 mm , 
length of aperture 50 mm 0} whorls 

Bolivia, probably from the Department of Cochabamba Type 
and paratype 138105 ANSP, collected by Job6 Steinbach 

The Hujujenus Chihborux and the section Microborm 

The group of Chilean species is rather sharply differentiated from 
Botuh proper by the spiral sculpturo of the protoconch I propose 
to segregate these forms in a new subgenus, Chiliborus , the* type 
being Stropkochetlus ekilerms (Sowb ) 6 Other species of the group 
are 8 rosacem (King), 8 pachychilm (Pfr ), 8 bridges (Pfr) and 
probably 8 crenellm (Phil ) I have not seen the last species 

Stropkochetlus lulesccm and its allies of the eastern coast are not 
related to this senes They appear to be a southern group of liorua 
which may be segregated as section Mtcroborus , related to the 
tropical 8 oblongus group, from which they differ mainly by the 
small size and weak sculpture of tho early whorls The following 
species belong here 

8 globoHUs (v Mart ) Southern Uruguay 

8 hdescem (King), Southern Uruguay Type 

8 dorbignyi (Doenng), Sierra Vent&na near Bahia Blanca, 


1 This species has been generally known as Bulwtus crenulaiu* Pfr Stropho- 
■* fmlus chuensut was originally desenbod as Buhnwt ckdemm (soe Man. Concn X 
p 34) This cannot Co considered a homonym of Bultmu* chtlerms Lesson 
(Man Conch XI, p 8) At present the two species are placed in separate 
families 
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Argentina Synonym Bulxmus lutescens var australis v Martens, 
Novit Conch V, 1877, p 23,* not Bulimus australis Brug 

S dorbtgnyi is considered a species distinct from lutescens by 
Argentine authors While very close to lutescens , it is somewhat 
larger and more solid, with a thickened lip, but it differs chiefly by 
lacking the fine granulation of lutescens t or showing only faint 
traces of it in the most perfect specimens Its area is quite widely 
separated from that of lutescens , and proof of intergradation is 
lacking 

S cordtllerx (Doenng), Sierra de C6rdoba, Argentina Svnonym: 
Boms nmanm Frenguelli, Bol Acad Nac Cienc XXIII, 1918, 
p 228, text-figs , also XXVI, 1924, p 406, figs 1, 2 

BUL1MULIDJB 

Ptokodwto ones tenebrou, n subsp Plate IT, figs, o, 10 

Similar to P onca (Orb ) but larger, more solid, darker colored 
and rougher Color chestnut-brown, fading to cinnamon-brown 
towards the outer lip, irregularly and rather sparsely dappled with 
small, oblong, carob-brown spots, indistinct on account of the 
general darkness Surface dull, the worn ombryomc whorls show- 
ing traces of minute, wavy lineolation Subsequent whorls are 
coarsely stnate axially, becoming plicate over much of the last 
whorl Very superficial but rather coarse spirals may be seen in a 
favorable light, and m some places a very minute, dense, irregular 
granulation The aperture is decidedly wider than in P onca, 
prussian-red within, fading to a pale hp-edge Outer and basal 
margins of the lip expanded Columella dilated, colored like the 
interior Panetal callus thm, transparent length 76 mm , diara 
31 5 mm , length of aperture 43 5 mm 5J whorls 

Bolivia, Department of Cochabamba Type 138107 ANSP, 
collected by Mr Jos£ Stembach 

Thatunutau tMoHtoi Prwton. 

A specimen from Rio Tarma at 8600 ft , collected by Mr Russell 
W Hendee, is longer than the type, measuring 76 5 mm long, 33 
wide, aperture 39 mm Up to a length of 68 mm it had the beauti- 
ful spiral granulation of the species, but the following growth, about 
one-third of a whorl, is whitish and roughly wrinkled 

BnHnmhm (Scntalu) handsensis new spades. Plate 11, flg 8 

The shell has the shape and general appearance of B alauda 
(Hupd), but the embryonic whorls differ, being more convex, the 

* Professor von Martens noticed his work on Borus in the Zoological Record 
for 1876, but the title-page of levitates V bears the dates 1877-1879 Probably 
he had separate copies of his article in 1870 
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first one decidedly more elevated There are 2} embryomc whorls, 
densely and evenly sculptured with waved and in places anastomos- 
ing wrinkles The color pattern is formed of many narrow spiral 
bands and obliaue strokes of dark brown on a whitish ground, 
preceding growth-rests on the last whorl the pattern is somewhat 
intensified, and following them dark markings are wanting for a 
space The stnation is coarse but weak, and there ib no trace of 
spiral sculpture The umbilicus is narrow The outer lip is thin, 
simple and sharp Columellar lip white, reflected The parietal 
callus is thin and transparent Length 34 mm , diam 18 5 mm , 
length of aperture 18 mm , 6} whorls Type Length 36 mm , 
diam 19 2 mm Paratype, Weeks Coll 

Oroya, department of Junin, Peru, at about 12,000 ft elevation 
Type 140101 ANSP, collected by Mr Russell W Hendee, and re- 
ceived through Mr W H Weeks 

Dirmani week*! n «p Plata II, flg 4 

The shell is umbilicate, acutely ovate, rather thin, white with 
faint streaks of pinkish-buff conforming to growth-lines, on the 
antepenult whorl each streak is broken into three spots, the first 
three whorls being dull pinkish-buff Two embryomc whorls have 
typical Drymceus sculpture, following whorls are finely, irregularly 
stnate, with weakly-impressed spiral lines, indistinct in places 
On the last whorl the stnation grows stronger, the last half having 
some widely spaced coarse wrinkles, tho spiral lines fading out 
The spire is rather straightly come, the whorls moderately convex, 
the last one inflated The umbilicus is compressed The aperture 
is large, oblique PeriBtome is thin, broadly expanded and re- 
flected, the columellar margin dilated and flattened Columella 
straight The panetal callus is moderately thick The aperture 
and peristome are white Length 45 5 mm , diam 31 mm , 
length of aperture 31 5 mm 6J whorls 

Peru, exact locality not known (W H Weeks) 

I know of no closely related species Drymteut exyam us (Pfr.) 7 
approaches it slightly m form The broadly exposed outer lip is 
broken in the type, which Mr Weeks has generously presented to 
the Academy 

ACHATINIDjB 

SmutsiFM (Pwwiob— onto) p m a eM n ip Mate li, 0g t 

The shell is unperforate, thin, turreted, with very obtuse, rounded 
apex, covered with a thin chamois-colored cuticle, indistinctly 
streaked and more or less suffused with brown, somewhat glossy 

t- — — 

T There wae an error in the reference to one of the eynonyme of D txpormu 
in Man Conch XII, p 333, flth line from bottom, for "idiostylue Rev and 
Mag.” read uhottomut, Rev Zool 
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The first half whorl is smooth, rather weak, curved ribs then appear 
On the second whorl there are rounded coarse tubercles (or very 
short, strong folds) below the suture, irregular plication below the 
suture continuing on subsequent whorls, which are closely rather 
sharply striate axially, the stn® somewhat festooned or waved by 
weakly incised spiral lines, which are rather widely spaced, about 
eight on the penult whorl On the base of the last whorl the striae 
become weaker The spire tapers regularly, all of the whorls are 
slightly convex The aperture is irregularly ovate, white within 
Outer lip thin and sharp, regularly arcuate The columella ih 
vertical, with reflected and appressed margin, terminating in an 
oblique truncation well above the base of the aperture length 
27 8 mm , diam 11 mm , length of aperture 12 mm whorls 

Colombia collected in the mountains near Popayan, Depart- 
ment of Cauca, or in the Cordillera Occidental near Ea Cumbre, 
Department of El Valle Type 132451 ANSP 

This species is strongly differentiated from S tncerta (Mousson) 
by the subsutural plication, the narrower contour and the dis- 
tinctly truncate columella, with more widely reflected edge Named 
for Dr Francis W Pennell, who collected a single entire specimen 
and several broken ones in the course of his botanical expedition of 
1922 

CLAUSILIIDiG 

The sixty-four American species of this family are now classified 
in three genera, Nenia, Permma and Temesa, most of them being 
comprised in Nema Several subgenera or sections have been 
proposed by Polinski who has made notable additions to our 
knowledge of the genus A few others will probably prove useful 
We have now the following arrangement of American ClauBiludae 

Genus Temesa H & A Ads Type T clawnhoide a (Rve ) 
Synonym Exhale a Jousseaume Type T peruviana (Pfr ) 

Genus Nenia H & A Ads Type N trtdene (Chemn ) 
Subgenus Nenia proper Same type 

“ Steaionenia , n subg 1 Type N cooki Pils 

“ Neniops , n subsp » Type N magtsira (Sowb ) 

u Columbinxa Polinski Type N columbiana Polin 

*SieaUmenia } new subgenus With the system of sculpture and the strong 
apertural lsmenffi of Nenia proper, the shell is very obese m figure with the spire 
entire, of few whorls. In the type, N cooki Pils , (Nautilus, vol 32, p 80) the 
ratio of diameter to length is about 12 5 0 whorls. 

N. tridene when not truncate has an extremely peculiar, slender embryonic 
shell, set awry upon the following whorl, and entirely unlike the embryonu 
shell of SUaUmma 

• The subgsner* Nenia proper and Sieatonema have coarse axial or protradwe 
ridges, but m Nemope there are much finer nblots which are retractive, mostly 
more so than the growth-lines, 
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Section Gomonenta, n sect Type N dohmt (Pfr ) 
Subgenus Graciltnenta Pohnski Type N JUocostulata (Lub ) 
“ Incanta Pobnski Type N chacaenata (Lub ) 

“ Andirna Pohnski Type N taczanowakit (Lub ) 

“ Neniatrada, n subg Type N bclahubbardi Pils 
“ Steereana Jouseeaume Type N aleereana (Sykes) 

Genus Peruinia Pohnski Type P peruana (Trosch ) 

Pohnski has called attention to the peculiar relation of the spiral 
lamella to the superior lamella in Peruinia In typical Nenta and 
the subgencra Steatonema, Nentopa, Columbtma, Ineama and Gra - 
cihnenta the superior is continuous with the spiral lamella, either 
directly or with a slight bend at their junction Andima, Nema- 
trada and Steereana more or less closely approach the condition 
found in Peruinia, the spiral lamella revolves penpherad of the 
superior lamella, and its anterior end curves strongly towards the 
axis to meet the latter, which usually projects inward more or less 
beyond the junction 

The groups having this structure are distinguished thus 

a Spiral sculpture developed, spiral lamella becoming very low 
as it approaches the superior lamella Dentition peculiar 

Genus Peruinia 

a' Without spiral sculpture Dentition normal (Nemx) 

b Spiral lamella pasamg in a curve into the superior lamella 
c Sculpture coarse, irregular, form stout. 

Subgenus Andima 

c' Sculpture rather fine, regular, form slender 

Subgenus Nematrada 

b' Spiral and superior lamella widely discontinuous 

Subgenus Steereana 

Peruinia is thus not especially differentiated from some other 
groups in structure of the lamella, but as Pohnski has shown, it 
has a very peculiar type of teeth, recalling some of the arboreal 
snails So far as known, it has a useful shell character in the en- 
graved spiral lines 

It has been seen that the subgenus Steereana has lamella some- 
what similar to those of Peruinia, but the two lamella are not con- 
nected In its dentition, N ( Steereana ) ateereana differs widely 
The teeth are drawn in Text-fig 3 The central and seven inner 
lateral teeth are unicuspid, the cusps broad, and as long as the basal 
^plates or longer The outer laterals have an eotocone In the 
15th tooth the entocone appears high on the mesooone Marginal 
teeth are short, wide and tnouspid, the ectocone becoming variously 
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split into two to four denticles on the outer teeth There are 32 
or 33 teeth on a side 

This radula diffcrH from that of N tridens 10 by the broader cen- 
trals It is much like that of Nenia taczanawxkii (Lub ), type of 
the submenus Andinia , as figured by Polinski, but the marginal 
teeth of that species are said to l>c bicuspid 



The subgenus Columbtma Polinski appears to be more numerous 
in species than any of the others It includes species with fine, even 
stnation and typically, a rather long, rounded neck Probably the 
basally angular forms with similar sculpture belong here also, 
forming a section Gomonenia , with N dohrm (Pfr ) as type Nenia 
(Columbmia) manhalli from St Helena, Bolivia, has tricuspid 
central teeth and bicuspid laterals The basal plates are long, the 
cusps short The marginal teeth arc tricuspid, or the ectoconc 
may be bifid (Text-fig 2) 

As would be expected from conchological characters, the radula 
of this Columbtma shows relationships to that of the subgenus Jn- 
ccwta, but N ( Incania ) jehtkn is described and figured by Polinski as 
having a single cusp on the central teeth, much longer than the 
mesocone of Columbtma 


19 W O Binney, Ann N Y Acad Sci III, pi 7, f h F Wiegmann in Heme, 
Proc Mala* Soc Load XVl; p 1M 



12 TROCKKOINUB OF THK ACADhMY OF [Vol LXXVIII 

Nenta cyclostoma t according to Wicgmann (in Hesnc) has the 
8amc type of teeth 

2f«aU aiwtolli n ip Toxt-u# 4 

Type No 361116 U S N M , from St Helena, Bolivia, collected 
by W M Mann of the Mulford Biological Exploration of the 
Amazon Basin 

The shell is slender, fusiform, widest at the penult whorl, slightly 
below the middle, moderately solid, snuff-brown, uniform (or paler 
below the suture), rather glossy Sculpture, after the initial smooth 
1 1 whorls, of fine, sharp, straight, rather strongly obhquo, retractive 

Rtriffi, narrower than their intervals, on 
the face of the penult whorl six to eight 
stria m one millimeter The apex is en- 
tire, obtuse, all of the whorls, down to 
the last, are rather strongly convex, the 
last whorl becoming more flattened 
laterally in its first half, then descending 
in a rather long neck, nearly round ex- 
cept for a deep groove above the aper- 
ture in continuation of the suture The 
aperture is small, shortly ovate, oblique 
The penstome is pale brown, well re- 
flected, the upper margin straightened 
and horizontal The outer margin is 
retracted a little at its upper end The 
superior lamella is thin but rather high, 
internally continuous with the spiral 
lamella, which is scarcely curved at its 
j unction with the superior lamella The 
inferior lamella recedes so that it is not 
visible in a direct front view, but is seen 
to be moderately strong in an oblique view from below The sub- 
columellar lamella is immersed, as m other Nenis The principal 
plica is short, dorso-lateral The short upper-palatal plica is united 
with the slightly arcuate lunella Length 16 5 mm , diam 3 5 mm , 
8 whorls Type (right hand figure) Length 15 mm , diam 3 5 
mm Paratype (left figure) 

The clausihum is rounded distally 

This species has much the figure of Nenta bryantwaUcm Pils , but 
it differs by the finer sculpture, the shape of the aperture, shorter 
principal plica, the less curved lunella and especially by the shape 

the diBtal end of the clausihum It belongs to the evenly sculp- 
tured group of species forming the subgenus Columbinia Pohnski, 
and differs from N columbtana, the type of that group, by the 



I I. f . I. , M 

Fig 4 Nenta maruhatU, 
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relatively wider, more fusiform shape and the smaller size N 
boliviano Sykes is smaller, with a much shorter neck than N 
marshalh 

The eight specimens arc very similar throughout The type, 
361116, figured paratype, 363252, and four others, 363253, are in the 
U S National Museum, two paratypes, 140175, m the collection 
of The Academy of Natural Sciences of Philadelphia Named for 
Mr Wm B Marshall of the U S National Museum, author of 
several valuable papers on South American naiades, among others 
The dentition is drawn in Text-fig 2, page 11 

TEMI8A H A A Ad 

Temesa H & A Adams, Genera of Recent Mollusca, II, 1855, 
p 175 Pilsbry, Manual of Conch (2), X, p 134, B clausilioides 
Reeve designated type Cf Sykes, Journ of Maine V, Dec 1896, 
p 59, Proc Malac Soc Ixmdon, IV, 1901, p 220 

This is apparently a genus of Clausiliidve comparable to lieima in 
Japan, Austrobalea in South Afnca and Balea m Europe All lack 
the clausihum and have much reduced apertural armature, and are 
to be regarded as simplified derivatives of as many diverse clausihd 
groups Whether Temesa is directly related to Nenui cannot be 
positively decided at present, but it seems quite probable The 
deeply immersed, dorsal position of the subcolumellar lamella is 
common to both, and the teeth of the radula in T tncarum are very 
similar to those of som^Mnia* 

T clausilioides (IjjjBJT T magntfica Sykes, and the new form 
described below are the only species known, the “ Balea" funcki Pfr , 
from Chacopo, province of Menda, Colombia, being too imperfectly 
understood at present for definite classification 

The group Exbalea Jousseaume, 11 having Balea peruviana 'Phil ’ 
Pfr for type, has been considered a synonym of Temesa by Mr 
E R Sykes 

I have examined the teeth of T tncarum, a species closely related 
to T. peruviana; see Text-fig 1, on page 11 The central tooth is 
as wide as the laterals, with a stout cusp about as long as the basal 
plate The inner laterals are similar but asymmetrical, but after 
the first one or two teeth, minute traces of ectocones appear, becom- 
ing well developed on the outer laterals, which have a long, oblique 
and slightly curved mesocone There are 8 lateral teeth The 

II Bull Soft Philomathique dr Pans (2) II, 1900, p 34 
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marginal teeth, at least 16 in number, are tnouspid, and in some 
of the outer ones the side cusps are bifid 

This radula does not differ much from that of Nenxa steereana, 
the type of the subgenus Steereana Jouss 

Tmqni lnearom n ap Plate IT, fig 0 

The shell is smistral, rather thm, deeply nmate, slender, with the 
last whorl widest, the penult almost equal to it m diameter, those 
above tapering slowly to the small but somewhat obtuse apex 
The first 2\ whorls are convex, dilute russet colored and nearly 
smooth The following whorls are flattened, joined by an im- 
pressed suture, finely, irregularly stnate, the stn© mainly white 
and nearly concealing tho indian-red ground The last four whorls 
are also rather strongly , irregularly maUeate , partly in spiral order, 
base of the last whorl is rounded, finely stnate The aperture is 
brown within, rather acutely ovate, the white peristome narrowly 
reflected, continuous, being very shortly free above The supenor 
lamella is represented by an extremely low, short callus in the 
typical position Inferior lamella receding, barely visible in a 
direct front view, within the back it is rather low and asoends in a 
spiral The subcolumellar lamella is deeply immersed, dorsal in 
position, not very strong Length 14 mm , diam above aperture 
3 5 mm , length of aperture 4 mm 8 whorls There is no trace 
of spiral lamella, palatal plic® or lunella There is no clausihum 

Lake Jumn, Peru, 13,000 ft Type 140097, ANSP, collected by 
Mr Russell W Hendee, and presented by Mr Wm H Weeks 

This species appears to stand close to Ternesa dausthotdes (Rve ) 
from Cajamarca province, with which Mr Sykes has united Balea 
peruviana Pfr , w from Yanaoca, province of Cusco According to 
the figure given by Sykes, 1 * Reeve’s species has deeper Butures, 
the whorls being slightly swollen just below them, there is no 
malleation of the surface, and the shape of the aperture is entirely 
different The inferior or columellar lamella appears to be stronger 
than m T inearum 

Explanation op Plates I and II 

Plate I —Pie 1 Empkragmophora huaneabambenni , n ap Type. 

2 —Epiphraomophora oroyensie, n ap Type. 

3 *— ' daueomphaloe inferior, n. eubep Tvpo 

4 — 14 dtiuta (Pfr ) Above Cusco, 11,400 ft 

5 — 1 “ urvbambeneie, n ap Type 

g — ;; otooni t i Lflp Type 

7 — mWiMtmo, n ap Type 

Balea peruviana * Philippi/ Pfeiffer, M&lak Blatter 1867, p 78, Bxbaleaperv- 
trma Jouaaeaume, Bull Soc Philomath Pang, n a, II, 1000, p 34, pi 1, figs. 
13, 14 

“Proc Malac Soc London, IV, p 221, fig I 
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Plat® II —Figs 1, 2, 3 Pleurodonta bandem rugotpvra , n subsp Type 
4 — Drymaexu tMefcm, n sp Type 
6 — JSynaptcrpe* pennelli, n sp Type 

6 — Ttmeaa t noarum, n sp Two views of the type 

7 — StrophocheUu » kremnotcua vtsbiua, n subsp Type 

8 — Bulxmvlu* hendeensis , n sp Type 

9, 10 — Plekochedus onca ienebrosa, n subsp Type 
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SOME UNUSUAL QUARTZ P8SUDOMORPH8 FROM THE HOPEWELL 

BONE. WARWICK TOWNSHIP, CHESTER COUNTY. PENNSYLVANIA 

by George Vaux, Jr 

In this paper are described a quartz pseudoraorph after datolitc, 
and quasi-crystals which have apparently filled spaces between 
large crystals of some unknown mineral. These specimens were 
obtained some time since on visits to the Falls of French Creek 
in company with Mr Bamucl C Gordon, of the Mineralogical 
Laboratory of this Academy 

The Hopewell mine is situated about one mile northwest of 
Warwick Station, in Warwick Township, Chester County, Penna 
As long ago as 1858 it was mentioned by Rogers 1 as a locality for 
fine magnetite crystals It was worked intermittently until 1916, 
and considerable ore was shipped from it, but it has not been re- 
opened since, tho supposition being, with good reason, that the 
magnetite ore has been practical!) exhausted 



Fig 1 Quartz pscudomorph after datolite, ■$ natural size 

The ore deposit was similar m type to that of the nearby French 
Creek mines, at this writing m active operation The country 


1 Geology of Pennsylvania, II, 707 

*( 17 ) 
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rock is the Pickering gneiss of precambnan age Solutions emanat- 
ing from intrusive masses of tnassic diabase have formed contact 
deposits of magnetite which replaced lenses of limestone m the 
gneiss Hornblende, garnet and epidote, developed by meta- 
morphism of the limestone, were reported by Benge and Wherry * 
Jeffcns* m a paper on the localities in Chester County mentioned 
quarts pseudomorphs from the Hopewell mine, but gave no details 
respecting them Through the courtesy of Dr Douglas Stewart, 
I was afforded the opportunity of examining Jeffens’ specimens, 
now in the Carnegie Museum of Pittsburgh There was no re- 
semblance, however, to the specimens described in these notes 

The specimen about to be de- 
scribed, and a similar smaller 
one in the collection of the Acad- 
emy were found by Mr Bentley 
R Momson of St Peters, Pa , 
on the dumps of the mine No 
data regarding their actual mode 
of occurrence is therefore at 
hand From the presence of 
much limomte on the specimens 
it is inferred that they were ob- 
tained near the surface 
The large specimen shown in 
Text-fig 1, measures about 6 X 
9 X 15 inches The upper sur- 
face is covered with white, 
hollow, pseudomorphous crystals 
up to one and a half inches 
in diameter Crystallographic 
measurements kindly made by 
Mr Samuel G. Gordon showed 
them to be quarts pseudomorphous after datohte The faces were 
quite rough, but by silvering a small crystal, good reflections were 
obtained on the Goldschmidt two-circle goniometer. The following 
forms, (Text-fig 2) were identified. (Goldschmidt orientation) 
a (001), c (100), m (Oil), x (101), g (110), m, <120), n (122), and « 
( 111 ) 



Fir 2 Quarts pseudomorphous 
after datohte 


■Mineral Collector, XV, 1906, page 6. 

* Proc Acad. Nat Hei Phils , 1862, 192. 
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This specimen bears no resemblance to the solid quarts pseudo- 
morphs after datolite which were described under the name of 
haytonte by Tripe 4 The Hopewell peeudomorphs are sharp, but 
mere shells, about l-50th of an inch in thickness On the interior 
they sometimes contain thin parallel laminae of quarts, approxi- 
mately at right angles to the walls 

On another visit to the region I obtainod eight detached hollow 
quasi-crystals, also of quarts or chalcedony They are yellowish 



or grayish-white in color, and measure up to two inches in length 
The quarts walls are about l-20th of an inch m thickness, and the 
interior is somewhat drusy Upon a cursory examination they 
were thought to be pseudomorphs after some mineral with a sphenoi- 
dal habit Measurement on the goniometer, however, after 
cementing cover glasses to the faces, failed to reveal any planes, 
axes, or center of symmetry The conclusion has therefore been 
reached that they were formed as fillings between the faces of 
groups of large crystals which were later dissolved away A 
drawing of one of the casts is shown in Text-fig 3 


« Phil Msg. 1, 40, 1827 




BOMS ADDITIONAL FAUNAL REMAINS ROM THE TRIAS OF 
TOSS COUNTY, PENNSYLVANIA 

BY H E. Wannek. 

A paper on the Tnassic fauna of York County, Pennsylvania, 
was published in 1921 1 Since then research work in the same field 
has been earned on by the author as continuously as time per- 
mitted The additional faunal remains discovered are considered 
to be of sufficient importance to justify their presentation in this 
report 

This work was completed at the University of Pennsylvania 
under the direction of Dr F Ehrenfeld, for whose instruction and 
advice I desire to express my appreciation I am indebted to Dr 
H A Pilsbry for his fnendly counsel and assistance, to hun also 
belongs the credit for the identification and description of the 
Molluscs Dr W D Matthew kindly gave me access to the col- 
lection from the Tnas of eastern North America in the American 
Museum of Natural History, New York 

The maximum thickness of the continental deposits of the Tnas 
in southeastern Pennsylvania is estimated at 20,000 feet The 
matenal contained in them is poorly washed and assorted, this 
is illustrated by the occurrence of arkosc sandstones and conglomer- 
ates in the formation 

In York County, the Tnassic beds, excepting the igneous rocks,* 
consist mainly of red, micaceous sandstones, conglomerates and 
interbedded layers of shales The sandy layers, with the exception 
of reptilian tracks, have not as yet yielded fossil remains 

Along the borders of the Little Conewago creek in East Man- 
chester township, there outcrops in several places a layer consisting 
of hard, nodular, calcareous sandstone Calculating from the 
average dip of the rocks, which is approximately 20 degrees, and 
the honsontal distance, this layer is 6500 feet above the basal 
conglomerate, exposed in the railroad cut just north of EmigBville 
This sandstone is of speoial interest because in it, or in the shales 
immediately in contact with it, were found most of the fossils 
presented in this and in the previous paper 

1 Wanner, H E Some Faunal Remains from the Trias of York Counts 
Pennsylvania Proc Acad Nat 8cf Phfla , Vol 73, pp 25-37 1921 

• Ehmnfeld, F A Study of the Igneous Rocks at York Haven and Stony 
Brook, Pa. and their Accompanying Formations Phila., 1899. 

( 21 ) 




22 


PROCEEDINGS OF THE ACADE&H OF [Vol LXXVIII 


Plant remains are very irregularly disseminated through this 
sandstone and its associated shale layers Sometimes their accu- 
mulation m a thin seam causes the rock to part somewhat easily 
along the plane of deposition and gives to this area a darker color 
At one locality rapid transition to the shale above is through a 
thin, fnablc layer, black with unrecognizable but undoubted plant 
remains Plant impressions, not only in this instance but generally, 
are very fragmentary, mixed, and evidently made by material 
much decomposed, or badly macerated by water transportation 
Occasionally small portions of stems and twigs are carbonized 



Fig 1 Localities of Triaasie exposures 

The greater the plant impregnation, the more plentiful are the 
faunal remains But this statement must not be interpreted to 
mean that faunal remains are plentiful, the reverse is the case 
However, every outcrop of this rock was productive after persistent 
search In it were found bone fragments, teeth, fish scales, some 
casts of saunan dermal plates, and coprohtes. The known out- 
crops of this rock are plotted on the following map, outlined from 
the Middletown Quadrangle, Penna (U S Geological Survey)* 
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In order to obtain some data as to the possible ongin of this 
sandstone, a chemical analysis and some thin rock sections of it 
were made The analyses of two samples follow 

Sample Ca CO, Si O, Ca*(PO0i 

A 56.2 per cent 31 1 per cent 3 per cent 

B 42 3 “ “ 47 1 “ " 2 “ “ 

The rock sections show it to be a nodular sandstone, cemented 
together by calcium carbonate It contains considerable mica, 
hematite, and some feldspar and clay The maximum thickness 
of the layers is two feet There is a rapid transition above and 
below to shale 

The origin of this rock presents an interesting problem It was 
formed, probably, by the accumulation of material m a shallow 
lake, swamp, lagoon or estuary The decay of the vegetable 
matter under water, in some cases, has caused complete carboniza- 
tion of the thicker stems, resulting in thin coal lenses The quantity 
of carbonaceous impregnation points to a somewhat luxuriant 
growth of ferns, rushes and cycads The limestone content, 
probably, was deposited by evaporation or by chemical precipita- 
tion In swamps, plant decomposition may have accelerated this 
precipitation 

Evidence suggesting that this rock was formed under saline 
rather than fresh-water conditions was found by the wnter On 
one of the shells of Dtplodon yorkenns, a fresh water mollusk, were 
found the coiled shells of Sptrorbts inexpectatus Dr J M Clarke, 
reporting on this find, stated “You will notice that with the coiled 
shellB are httle ostracodes which are also indicative of brackish- 
water conditions ” The presence of these two types of marine 
fauna attached to the shell of a fresh-water species suggests the 
conclusion that the continental sediments forming this layer of 
rock were deposited in a body of water that had some connection 
with the sea. That this body of water was shallow, is further 
proven by the imprints on the sandstone of reptilian tracks, rain 
drops and npple marks The material may have been deposited in 
a shallow, brackish, or salt-water lake or a tidal estuary, or mud 
flat The above conclusion is drawn from the fact that Sptrorbts 
and some ostracodes belong to marine and not fresh-water fauna 
The stratigraphic evidence in this region points rather to fresh 
than to salt-water deposition 
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Reptilian Remains 

Part of a jaw, (Plate III, figs 1 and la) was found m a black 
shale along the I ittle Conewago creek (loo 3) The fossil when 
uncovered terminated at a break in the posterior end of the jaw, 
so that the full length of the original cannot be determined At 
intervals along the bone are depressions, marking sockets from which 
the teeth have been lost Projecting from the anterior end is part 
of a tooth, though fragmentary and in poor condition, enough is 
preserved to identify the specimen as a lower premaxilla of a phyto- 
saur, Ruttodon carohnensts (Emmons) * 

The identification of Ruttodon caroltnerms from the Trias of 
Pennsylvania was based on a rib and some isolated teeth found in 
the Phoemxville tunnel These were described by E D Cope 
and classified by him under the name of Belodon lepiuru h Sub- 
sequently, they were referred by F von Huene 1 * * 4 * to Ruttodon carotin - 
enm Measurements — Total length of specimen, 25 5 cm Max- 
imum width, 22 mm Minimum width, 13 mm 
In this same black shale were found coprolites, fish scales, impres- 
sions of Esthena ovata and Candona rogerai 

The nb of Ruttodon carohnenzi a (Plate III, fig 2) was found in the 
nodular sandstone (loc 8) A short section is missing, but other- 
wise it is well preserved Its curvature is pronounced Total 
length of rib, 30 cm 

In the transition layers of Bhale, associated with the nb, frag- 
mentary plant remains of the following species were identified* 
Macrotemoptena magntfolia, Cheirolepts muenstert and Pahsaya 
sphenolepts * 

Two teeth (Plate III, figs 5 and 6) are similar to those desenbed 
by W J Sinclair, and are probably teeth of Ruttodon manhaUanensi a 9 
The other specimens (Plate III, figs 3 and 4) are probably teeth of 
Ruttodon caroltnensts All were found encased in the nodular 
sandstone (Iocs 5, 8, 10 and 11) 


1 J H McGregor Phytoaauna Mem of Amor Mus Nat Hist, Vol IX, 
Part II, p 05, FT IX. Fim 39 and 39A, 1006 

4 F von Huene Reptilian and Stegocephahan Remains from the Triaano 
of Pennsylvania in the Cope Collection Bull Atner Mu*. Nat Hist, Vol. 
XL1V, Art XIX pP 561-574, 1921 

1 A Wanner Tnasmc Flora of York County, Penna. Ann. Rep. U S Geol 
Survey 1898-99, pp 238-263 

4 W J Sinclair A large Paraauchiaa from the Tnasaio of Pennsylvania. 

Amer Jour of Science, Vol XLV 1918. 
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Length of tooth 
lo mm 
127 3 min 
48 mm 
M mm 


Diameters at base of tooth 
13 and 8 mm 
7 and 3 mm 
12 awl 10mm 
1Z and 15 mm 


Cm staclant. 

Kstfasrla manyalUmU pejwsjrhranlciu nuw 'loxt-ng j 

The shape of the carapace valves \ane« from subovate to sub- 
triangular to suboblong individuals differ in sise The number 
of ridges of growth vanes from 8 to 17, according to age They are 
more clearly defined and more widely spaced than those of Estherta 
ovata This is indicative of a somewhat thicker and heavier shell 
The hinge lino terminated in front by the umbo is well defined 
The length of the hinge line, in some specimens, is about one-third 
that of the valve, in other specimens its length is nearly one-half 
the length of the valve Length, varies from 5 to 5 5 mm , height, 
varies from 3 4 to 3 7 mm Jiiameter, appears to be less than 1 5 
mm 



Fig 2 Estherta tnangahensu ptrwiybamcus 

The shells of this Estherta are so similar m their character to 
those of Estherta mangahensts ,* from the Upper Tnassic of Central 
India, that they are referred to this species However, since this 
crustacean has never been found m America, the writer feels 
warranted in assigning it to a separate variety, namely Estherta 
mangahensts pennsybantcus The collection of more specimens 
and further investigation may prove this to be a distinct species 

7 The transverse diameters are merely approximates as the teeth are partly 
Imbedded 

»T H Jones A Monograph of Foewl Esthena Palaoontographical Soc , 
pp 78-81. Pi II, figs. 16 to 23, 
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These fossils may be of some value in correlating the age of the 
Upper Tnassic beds of Pennsylvania with those of Central India 

The Edhenx were found in scattered masses, some broken and 
others well preserved, in a thinly bedded, light-green shale along 
the Big Conewago creek (loc 12) The habitat was fresh water, 
as they are associated with the shells of freBh water mollusks and 
plant and reptilian remains 

Mollusca 

(Contributed by H. A Pilsbry) 

Numerous specimens of umomd mussels collected in the past 
year appear referable, with one exception, to the species described 
in a former paper One species represented by several specimens 
seems to be new, but description and illustration are deferred in 
the hope of finding better material 

The following forms are referred to Dawson’s genus Naiaditea 
with some hesitation Their hinges are not accessible m the 
material found so far, and a reference based upon external similarity, 
though not without precedent in palsontologic literature, offends 
my instincts as a zoologist Natodtles, from the Coal Measures of 
Nova Scotia, is far earlier than the fossils we are dealing with 
However, the superficial similarity is great, and I have found no 
genus which appears more appropriate for these fossils 

lUtaditM triftttteas now species Text-Ag 3 

Locality 3, associated with Dtplodon, but more abundant, and 
in better preservation in the layer immediately above, where 
Dtplodon becomes rare Type No 12601 ANSP 

The shell is subtriangular, strongly convex, with nearly terminal 
beaks and straight hinge line The postenor-basal extremity is 
broadly rounded, the basal margin is nearly straight in the middle, 
and the long postenor-upper slope is slightly convex The surface 
has numerous fine npples of growth and some deeper furrows 
along growth lines, there are also several irregular radial raised 
lines, perhaps the result of compression 

Greatest length 5 mm , width (at right angles to the longest axis) 
3 46 mm 

Many specimens were found 

U«hidtoi» winner! new tpedes Text-flg 4 

•Locality 3 With the preceding species Type No. 12602 ANSP « 
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The shell appears to be relatively narrower than N tnassicus, 
and differs by the finer, rather even sculpture of fine, close, sharp 
growth strie, beautifully decussated bv Very fine, very close, raised 
radial striae Length 3 8 mm 



Fig 3 Natndiles tncuuncun Fig 4 NauidUe « wannen 

As the dorsal outline of the type is quite imperfect the width 
cannot be stated This form appears to be rare 


SUMMAHY OF THE FAUNAL REMAINS FOUND IN THE TrIAB OF 

York Counti, Pennsylvania 

The numbers in the last column refer to 1, my paper in these 
Proceedings for 1921, and 2, the present paper 

Paper 


Reptihan tracks three new types 1 

Reptilian remains nb, jaw and teeth of Hutiodon carohn- 

ensts (Emmons), 2 

teeth of Rutiodon manhattanenms von 
Huene 2 

Crustaceans Estheria ovaia 

Candona rogerst 

Estheria mangaherms penrmylvantcus, 
n var 2 

Fish. Ganoid scales, sp undet 1 

Annelids Spirorbtg inex-pectatus, n sp 1 

Mollusks* Dtplodon pennsylvanicus, n sp 1 

“ borealts, n sp 1 

“ wannen, n sp 1 

“ carolusstmpaom , n sp 1 

“ yorkensts, n sp 1 


* Found by the author but identified and described by Dr HA Pllsbry 




Paper 

Mycetopoda dtlucxdx 9 n sp 1 

Natadxtes tna&sicus, n sp 2 

“ wannert, n sp 2 


Explanation of Plate III 

Fig 1 — Hutxodon carohnmsxs Lateral (outside) view of nght ramus of 
mandible, somewhat reduced 
Fig la. — The same, viewed from above 
lug 15 — The same, cross-section at point marked x 
Fig 2 - -Ruiiodun carolinensxs Two pieces of a nb ( somewhat reduced 
Fig 2a — Cross-suction of same at break 
Figs. 3, 4 — Ruixodon caroUnmsts Teeth, natural sine 
Figs 5, 0 —Rvtxodon mnnhattanerutu Teeth, natural size 
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VmOHICSLUDAE FROM BRITISH OUIAKA 

H Bubrington BaKIuR 

This paper is based on several small lots of Veromoellid&e (Gas- 
tropoda Pulmonata) collected in British Guiana by Mr Herbert 
Lang and Mr La Varre, for the American Museum of Natural 
History The specimens are preserved in alcohol 

Vgffarohu (LfttipM) oeddtntalis (Ouildlng) and var Uttonbsrgil Semper 

Va occidental ia H B B (1925, Proc Acad Nat Sci Philadelphia. LXXVII, 
174, pi V, 18--20), discussion and synonymy of typical form (8t Vincent, 
type locality) 

Va bidenberaii Smpr (1885. Rns Arch Phil II-III, 298, pi XXIV-3, 
9, pi XXVI-6), form without hyponotal mac illations (Puerto Cabello, 
Vemauola) 

Va immaculata Smpr (1885, 300, pi XXVI-11. 13), apparently founded 
on bleached and immature or much retracted specimens of bieUnberyit 
(same type locality) 

One practically adult specimen with typical coloration and anat- 
omy (A5922-20) from British Guiana 

Two immature animals with typical coloration, (A5922-21) from 
British Guiana 

One large adult, badly bleached so as to be almost uniformly 
whitish, anatomy typical of V occidentaha, (A5922-22) from British 
Guiana 

Two juveniles with coloration of bielenbergu, pedal nerves in 
close juxtaposition to near posterior end of haemocoele, identifica- 
tion uncertain, (A5922-201508) from British Guiana 

One animal with typical anatomy of V occidentaha but with 
practically no hyponotal spots, (A5927) from “Bot garden in 
grass near Benches under the old snail sheila which retain the 
moisture inside," Georgetown 

In most groups that are disseminated artificially, one or more 
species become widely distributed while othere retain to some 
degree their more restricted autochthonous range Thus, V 
occtdentaha is apparently the predominant species of Latipes, and 
has invaded most cultivated areas around the Caribbean 

▼sytattha (IatlpM) raid lew hi new ipedee. Plate IV, flsuree 1, S. 

One specimen, the type, (A5927) from Kamakusa Although 
small, this n-nimal is approaching female maturity and the male 
organs appear to be quite fully developed 

Form, similar to V occidentaha, although with notum higher 
in proportion to width Coloration notum quite dark chocolate- 

(29) 
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brown with faint indications of blackish spots, hvponotum suffused 
with dark pigment, wihch is very diffuse towards antenor end but 
increases in intensity postenad, sole light cream-colored This 
coloration approaches that of Veronicella krauesu (F6russac, 1823, 
Hist II 96*, pi VIII, D, figs 7, 8) 

Dimensions 

Animal Sole Female Opening 

Distanoe from 

long wide wide ant end foot 

V ocadtnlaht (A6922 22) 70 23(16 4) 8(6 5) 62(361) 20(5) 

V cntdtcaulu (type) 36 6 30(108) 8(2 7) 66(10 6) 19(62) 

V puttut (type) 680 32(l83) 0(6 2) 53(310) 14(7) 

Ovotestis imbedded near posterior end of liver behind stomach 
Hermaphroditic duct * exceptionally loDg, convoluted Sperm- 
oviduct and uterus similar to those of V occidental™ and V 
olwaceus (H B B , 1925, pi, V-15), but spermoviduct with a less 
bulbous enlargement than that in the latter form Albumen 
gland rather small, pyramidal; apex vertical and imbedded be- 
tween lobes of liver (instead of Delow them) Prostate pear- 
shaped, flattened dorsoventrally Vas deferens (Plate IV, fig 2) 
first free portion fairly long, canahs junctor almost as stout and 
relatively short, ramus which enters body wall short and slender 
Spermatheca sac with long axis almost parallel to that of haemo- 
coele, thick- walled chamber distinctly demarcated, receiving canahs 
junctor a short distance from its apex, thin-walled (swollen) 
chamber pear-shaped, stalk almost as long as entire sac and slender, 
thickened basally The shape of the spermatheca and its stalk 
must be similar to those in V fuhrmanni Srth (1913, M£m Soc 
Neuchat V, 313, pi XIII, 70-72) from Morron, Colombia, but the 
accessory bursa of that species appears to be absent m V cnxdi- 
cavlte, or only represented by the basal swelling of the stalk 
Antenor free portion of vas deferens (PI IV, fig 1). slender and 
slightly convoluted, sheathed for a short distance by retractor of 
verge which also inserts on it Dart sac papilla subcyhndnc with 
a terminal knob, which is definitely demarcated on one side by 
divergent grooves, tubules (16 counted) fairly long but much con- 
voluted and almost completely enclosed in sheath, retractor quite 
stout, ongin laterad of verge-retractor and just mesiad of sht 
where vagina enters body wail, expanded antenad to form sheath 
for tubules Verge roughly elongate-fusiform with slight basal 
swelling; middle third with two groups of whitish tubercles; apical 
third with scattered, fleshy, lanceolate to vdhform papillae, the 
free ends of which are directed posteriad; seminal onfioe a trans- 
verse, crescentic sht, which is partially covered and rendered sub- 
terminal by a slightly protruded antenor lip, and is bounded 
postenad by a fleshy fold; retractor quite stout, ongin from floor 
of haeraocoele at level of external female opening (i e , some distance 
behind pencardium). The pedal nerves remain in close juxta- 
position to very near the postenor end of the haemocoele 
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The peculiar armature of the verge must be somewhat similar 
to that of V plerocaidts Brth (1913, 316, pi XIII, 79-86) from 
Menda, Venezuela, but no marked glans or lateral wings are 
developed on the verge, the papillate ornamentation seems most 
like that in some east African Veromcellidae The seminal onfice 
is shaped much as in F ( Angushpes ) Itngnaeformia (Bee below) 

Tagtamhu (tstlpM) polhu now ipecie* Piute IV, fig* 3, 4 

One specimen, the type, (A5922-20) from Bntwh Guiana 
This animal apparently has attained full sexual maturity, al- 
though the uterus does not contain large eggs 
Form similar to that of V occidental™ Surface notum and 
hyponotum uniformly very dark slate-colored, almost black, with 
fine, but quite conspicuous tubercles which are larger on notum; 
sole, snout, and lower (bifid) tentacles cream-colored, upper (ocular) 
tentacles brownish This coloration must be quite like that of 
V fuhrmannt Srth (1 c ), although the two species differ consid- 
erably in the form of the verge and relations of the spermatheea 
Hermaphroditic duct, albumen gland, uterus and prostate quite 
similar to those of V occidental™ and V olivaceus Spermoviduct 
similar to that of V cmdtcaulis Vas deferens (PI IV, fig 4). first 
free portion stout and relatively Bhort, canalis junctor long, closely 
coiled under and behind Bpcrmatheca, much stouter than short 
ramuB which enters body wall Spermatheea* fundamentally 
similar to that of V occtdentahs , but relatively much smaller, with 
less swollen thin-walled portion and much snorter stalk 
Anterior free portion of vas deferens (PI IV, fig 3) very stout, 
terminal loop fastened to walls of penis and its retractor but not 
sheathed by latter. Dart sac similar to that of V occtdentahs, 
papilla relatively much shorter and stouter, with prominent apical 
nipple; portion of tubules (17 counted) outside of basal sheath 
comparatively much longer, retractor very attenuate, almost vestig- 
ial. Verge* fundamentally similar to that of V occtdentahs, base 
with subglobose swelling, stalk at about } length from base with 
much more prominent spiral ridges, of which the left (as viewed 
from onficiafmde) is very strong ana forms a practically transverse 
fiance which encircles more than half the circumference, apical 
portion with two longitudinal rows of ang ul a r protections, glans 
shorter, pyramidal and straight, with several thorn-shaped papillae 
and a terminal, tnfid flap which extends slightly beyond seminal 
onfioe. Verge retractor stout, arises from floor of haemocoele just 
behind level of posterior edge of pericardium, about half-way be- 
tween kidney and pedal nerves The pedal nerves remain in close 
juxtaposition to within i the length of the haemocoele from the 
posterior end of the latter 

Most species of Laitpes have some indication of the spiral ndgrs 
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on the verge, these are very weak in V occidental t* but must be 
rather prominent in V cordillerae Srth (1913, 303, pi XII-51) 
from Argelia Cafetal, Colombia This last species is the first 
name in a group of poorly differentiated forms (at least V montanue 
and V alticolu#) which Simroth also described from Colombia, 
every one of these has a smaller dart papilla, shorter gland tubules, 
and a larger spermatheca with much longer stalk than has V 
pulhttt , and probably lacks the peculiar development of the glans 
which characterizes this species V pullu although certainly 
quite closely related to V occidentals, distinctly approaches the 
typical group of Angusttpes in its basally constricted verge and 
small, short-stalked spermatheca 

Vagfarahu (Ancnsttpsft) ttnguMformis Semper Plate IV, figure* A, 6 

Va hnguaeformu Smpr (1885, 307, pi XXV-4, pi XXVI 1-3), Guayaquil, 
Ecuador 

Sartmnula hnguaeformis Hffm (1925, Jena Zeitachr LXI, 193, 250, pi 
V, 45i, 1), locality of specimen figured not indicated 

Two small, but quite mature, much retracted animals, (A5927) 
from 14 Bot garden in grass near Benches under the old snail shells 
which retain moisture inside, ” Georgetown As these specimens 
differ in several particulars from both Semper’s incomplete original 
definition and Hoffmann's more recent account, a description of 
the genitalia may assist future students to determine the correct- 
ness of this somewhat doubtful identification 

Dimbnsions 



Animal 

Sole 

Female Opening 





Distance from 


long 

wide 

wide 

ant end 

foot 

Semper (1885) 

90 

24(22) 

10(9) 

52(46 5) 

80(2) 

Duaertions 

24 7 

50(12 3) 

17(4 3) 

57(14 0) 

60(2) 

Other example 

300 

41(12 2) 

16(4 4) 

59(17 8) 

65(18) 


Ovotestis, hermaphroditic) duct, spermoviduct, albumen gland, 
uterus (without large eggs), first free portion of vas deferens and 
eanahs junctor* quite similar to those in V dubius Smpr (H B B , 
1926, 179, pi Vl-27), but spermoviduct and vas deferens much 
shorter Prostate, flattened dorsoventrally, almost circular m out- 
line Spermatheca (PI IV, fig 6). sac shaped hke an obese Lima 
bean, stalk relatively Bhort 

Anterior free portion of vas deferens (PI IV, fig 5) : much con- 
voluted, sheathed for a short distance by retractor of verge, 
fused inside pemal walls with base of verge, which it encircles 
spirally to enter near lower end of left wing (as viewed from onficial 
side or vferge) Dart sac* much larger than that of verge; papilla 
elongate corneal with small apical nipple, gland tubules (16 counted]} 
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short, longest about twice as long as papilla, basally convoluted in 
a heavy sheath, retractors short, two in number, arising from raim 
of verge-retractor, inserting by 3 or 4 branches on dorsal and ventral 
sides of basal sheath In the larger specimen, the dart papilla is 
extended so as to protrude slightly from the external penial orifice, 
it appears more elongate and even larger than in the specimen 
figured Verge similar in general shape to that figured by Hoff- 
mann, but with definite lateral wings which terminate apically in 
the thin lip that projects beyond the transverse, crenulate-margined, 
seminal slit, base with spiral expansion which contains seminal duct, 
retractor remarkably stout, arises as two divergent rami, one 
from near mediopostenor angle of pericardium just in front of 
spermathcca, other under pedal nerves The median ramus ap- 
pears to be largely made up of fibers which form the vontral dart- 
retractor while the lateral one has a small outer division which 
gives off the dorsal dart-retractor, but the entire complex seems to 
be connected by interwoven fibers at the junction of the two rami 
The pedal nerves are in close juxtaposition to within £ the length of 
the haemocoele from the posterior end of the latter 

According to Semper, the (posterior) dart retractors are absent 
in typical V Itngaaeformix , while, from Hoffman’s figure, the verge 
should lack definite lateral wings and receive the entrance of the 
vas deferens through its base The spermathecal relations are 
not described by either author The verge of \ laurenttanuti 
Colosi (1921, Atti Soc It Sc Nat V, 159, 1922, An Mus Nac 
Hist Nat Buenos Aires, XXXI, 514, fig 52), from San Lorenzo, 
Argentine, and Caiza, Bolivia, has lateral wings and apparently 
receives the vas deferens in one of them, but its stalk is much 
broader and its recurved head relatively much smaller than in my 
specimens or in Hoffmann's figures of V hnguaeformis From 
Colosi's rather unsatisfactory fig 53, the spermathecal sac of his 
species appears to be distinctly elongate and sessile 


Explanation of Plate IV 

All figures are dorsal views mode with aid of camera lucida Scale w lower 
right hand corner is for entire {date and repnisents length of one millimeter 
Transverse lines across vaginae and retractors indicate points of entrance into 
or of attachment to body wall, those across vas deferens m figs 2 and 4 show 
edges of prostates. In figures of opined penes, outlines of penud walls are shown 
diagrammatioally by dotted lines, verges are oriented so that seminal orifices are 
towards left side 

Fig 1 — VaginuluM (Laitpes) enuheaulu Opened penis and accessories of 
type specimen (approaching female maturity) Only terminal loop of 
vas deferens is shown. 

Fig. 2 — V cnidtcaulut Ternunations of posterior genitalia from same 
specimen, with organs separated and straightened 



Fig 3 — Vaqxntdus ( LaUpe «) puUut Opened penis and accessories of 
type specimen (quite mature). Only bases of penial walla are indicated. 
Fig. 4 — V puUuM Tenmnationa of poetenor genitalia from same speci- 
men, with organs somewhat separated 
Fig. 5 — V annulus {AngvUipeti) knguaeformu , Opened perns and acces- 
sories of mature animal from Georgetown, British Guiana (AA927) 

Fig. 0 — V. hng%ux^formia» Terminations of posterior genitalia from same 
specimen, with organs slightly separated Only a part of first free portion 
of vas deferens is shown 


34 



ANATOMICAL NOTES ON AMERICAN HELICUODAE 

by H Burbinqton Baker 

In a former paper (1922), an attempt has been made to use 
radular characters as assistance in the systematic grouping of 
hehcimd mollusks (Gastropoda Rhipidogloesa) The present notes 
are the results of a search for similar clues in the remainder of the 
anatomy, especially the genitalia Partly on account of the con- 
siderable uniformity of hehcimd structure, and partly because my 
scanty material is often immature or in poor condition, this en- 
deavor has only been partially successful However, certain salient 
features have appeared, so .these notes are published in the hope 
that they may be of use to future workers on the subject 

In all cases where lot numbers are given, the animals dissected 
were from the collection of the Academy of Natural Sciences of 
Philadelphia, which Dr Henry A Pilsbry very generously assisted 
me to utilize, and on which the majority of the following descrip- 
tions were based However, a number of species were studied 
from material collected on University of Michigan expeditions to 
Venezuela (1920), and the Dutch Leeward Islands (1922) In 
addition, some of the Cuban material was kindly sent me, when 
I was working on radulae, by Mr John B Henderson The dis- 
sections and drawings were made in the Zoological Laboratory of 
the University of Pennsylvania 

HENDERSONIINAE 

Btadwsoai* omits raboOs (Orm) 

H occulla H B B (1922, 41, pis. Ill, 1, IV, 10), redula. H oeeuUa rubeUa 
H B B. (1926), anatomy 

During my study on this primitive species, I did not realize 
what Bourne’s (1911, pi XXXV) figures clearly showed that the 
structure whioh he called the vaginal sac was ventral with respect 
to the oviduct, while his caecum was doreally located. As a result, 
my homologies (1926, 291) are incorrect m this respect what I 
called the spermatheca in Render toma is evidently what he desig- 
nated the vaginal sac, while my provaginal sac corresponds to his 
caecum. However, I am still inclined to believe that the provaginal 
sac (caecum) of Rendertonta is probably the structure which is 
actually homologous with the' major portion of the primitive right 

<M) 
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kidney As will be seen from the following descriptions, the ventral 
sac is sometimes vestigial in the Helicinmae, in which case, the 
pro vaginal or dorsal sac may function as the spermatheca The 
homologies are expressed in the following table 


Tabi k J Phovaoinal Sacs 


Hihcmidac 

(Bourne) 

Ileiuicntonia 
(H B B) 

Helicimdae 
in general 

< a o< urn 

pro vaginal sac 

pro vaginal sac 
(dorsal) 

vaginal hoi 

spermatheca 

ventral bursa 


HELIOIN IN AE 

The foot, mcntuin and snout of the Hehcininae are fundamentally 
similar to those of Hendersoma , but the sides of the animal are 
usually firmer and develop a markedly areolate surface The 
resorption of the partitions between the whorls of the shell seems 
to have progressed farther, usually the free portion of the retracted 
animal is only about J the length of the last whorl so that the 
columellar muscles are shorter and the lung invades the visceral 
mass to a greater extent 

The pallial complex of the Hehcimnae presents several notable 
differences from that in Hendersoma The superficial aspect of 
the kidney is more narrowly concentric, so that it only extends 
slightly under the pericardium, on the other hand, it appears 
deeper and its two lamina usually invest the hindgut to a somewhat 
greater extent (PI VI, fig 15) The inner walls of the peripheral 
(dorsal) lamina are complexly and coarsely folded, although 
scarcely trabeculate The pericardium is relatively larger The 
vestigial (right prosobranch) auricle is completely obsolete while 
the functional (left prosobranch) one is relatively larger and has 
a conical prolongation which extends some distance along the 
antenor wall of the pericardium The principal aerating Burface 
of the lung, between the hindgut and left columellar muscle, 
develops, on the posterior half to two-thirds of its inner surface, 
a macroscopic network of vessels, which is relatively low and deli- 
cate in most of the forms (apparently absent in the minute Stoaxto- 
mops), but becomes very prominent in the subarboreal species of 
Hehctna 

As in Hmdersonxa , the intestine develops two quite distinct 
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regions (1) a short midgut proper, which retains the ciliated thick- 
ening of the stomach, and (2) the long, thin-walled and quite 
simple hindgut The coils of the midgut proper may be slightly 
more complex, but any notable increase in the intestinal loops 
around the posterior end of the oesophagus is mainly due to the 
added coils of the hindgut (Cf Bourne, 1911, pi XXXII, 10-16) 
In some species, the midgut is almost equal in diameter to the first 
portion of the hindgut, but it is always more or less definitely 
constricted where it passes into the latter The arrangement of 
these coils vanes considerably with the amount of retraction of 
the animal and I doubt their practical systematic importance 
The hindgut is usually swollen m young animals In the females, 
the termination of the hindgut is enclosed by a sort of hood or 
cloaca, as in Hendersoma, this is not developed in the males. 

In companson with Hendersoma, the secondary gonaduct appears 
to have increased in relative length, so that its posterior end in the 
male, or the apical organs in the female, is almost at a level with 
the posterior end of tho lung On the other hand, the hypo- 
branchial gland has apparently extended antenad, so that a con- 
siderable portion of it lies dorsal to the genitalia, and the opemng 
of its duct is some distance from the apex of the uterus In the 
Helicinmae, the provaginal duct of tho female is only slightly longer 
than in Hendersoma, but, as it opens into the hypobranchial duct 
in a similar manner, the functional provaginal onfice is some 
distance anterior to the provaginal and reception chambers The 
external opening of the secondary gonaduct is usually closer to 
the thickened mantle collar 

The ovary is shaped much as in Hendersoma and is similarly 
composed of smaller alveoli than is the testis Tho primary oviduct 
opens out of a thin-walled chamber, but no conspicuous egg sac 
appears to be developed The slender portion (ovanan tube) of 
the primary oviduct curves antenad from the point where it 
traverses the wall of the visceral cavity and enters at the apex 
of the nght limb of the V-organ The thick-walled, swollen portion 
is more highly developed than in Hendersoma , so that three quite 
distinct regions may be recognised: (1) the V-organ, (2) its pedicel, 
and (3) the reoeption or fertilisation chamber The V-organ has 
very thick walls and usually appears cream-colored in preserved 
specimens, it consists of an elongate nght limb, whioh is the descend- 
ing limb of Bourne (1911, 778), an apical swelling and a short, 



38 


PROCEEDINGS OF THE ACADEMY OF [Vol LXXVIII 


poorly marked left limb The stalk of the accessory sperm sac 
usually enters near the base of the nght side of this left hmb and 
normally is hidden between the two limbs of the V-organ, it is 
very different from the trilobate enlargement of the apical region 
which characterises Mender aorna The pedicel of the V-organ is 
usually narrower than the organ itself, considerably firmer in texture 
and whitish m color It leads into the reception chamber, which 
is almost as large in diameter as the apex of the uterus, has com- 
paratively thin, but internally plicate walls, and is usually dark 
in color This chamber also receives, in close juxtaposition on the 
right half of its ventral side, the Stalk of the ventral bursa, that of 
the dorsal provaginal sac, and the quite short provaginal duct, a 
provagmal chamber may be partially separated, as in Hendersoma, 
but no very evident lines of demarcation appear on gross dissection 
The ventral bursa may be either more complicated than in Hender- 
sonta (Cf Oligyra s s and Trxairamxa), or much reduced (Cf 
Schtmcheila and Emoda) The provaginal sac always lies dorsad 
and to the left of the reception chamber and usually has a fairly 
long Btalk which passes to the nght and then curves ventrad to 
its union with the provagina The uterus is stout and its thick 
walls usually develop pronounced, transverse constnctions, which 
are commonly visible through the mantle epithehum and enable 
one to distinguish the sexes without dissection Throughout most 
of its length, but the anterior end, which is largely covered by the 
cloaca, is dark brown or even reddish 
In male Helicimnae, the provaginal sac appears universally 
absent, although it possibly may be represented by the apical 
lobes of the secondary gonaduct The first prostatio chamber is 
usually much longer than in Henderaoma and may form more than 
half of the secondary gonaduct On its left, it is deeply deft by 
a longitudinal furrow, which marks off a ventral from a dorsal 
chamber, both of these open freely into a common compartment 
along the nght Bide, which receives the primary sperm duct some 
distance from its apex The dorsal chamber is complexly sacculate, 
while the ventral one is usually quite simple, except near its apex 
where it develops a number of coarse lobes The common chamber 
is commonly continuous with and similar to the ventral one but 
may be weakly demarcated by a ventral furrow The second 
prostatic chamber is also well developed and is commonly lobed 
weakly along its left side The terminal sac is usually short and 
thin-walled 
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The accessory prostate consists of four, rather well-differentiated 
parte (1) the glandular tube, (2) its basal swelling, (3) the caecum or 
diverticulum and (4) the common chamber The glandular portion 
is flattened dorsoventrally between the secondary gonaduct and 
the mantle epithelium, usually it is dark-colored, very regularly 
constricted, and longer than in Hendersonta The biasal swelling is 
a short chamber which is not marked by distinct constrictions and 
commonly shows a chalky-white color The diverticulum or 
caecum is relatively much larger than in Hendersonta, but is 
very thin-walled and inconspicuous, it is undoubtedly the Becond 
diverticulum of Bourne (1911, p 786) Both the caecum and the 
basal swelling of the accessory prostate open into a thin-walled 
enlargement on the nght side of the terminal sac, from which this 
common chamber is partly separated by a prominent honiontal 
fold or partition This last is an anterior development of the 
longitudinal ndge described in Hendersonta, in the Helicimnae, it 
may project some distance into the terminal sac but apparently 
does not form a definite conical papilla 

HsHdns (OUfjm) orMeotetp tropta ‘Jan” PMffor Plata V, figure* a, 3, 4 

No 84634, from San Antonio, Texas, collected by H A Pilsbry 
(1903) The one male is slightly larger than the two females 

Lung* principal aerating surface, between hindgut and left 
columellar muscle, develops, on posterior half of its inner surface, 
a fine network of vessels which give wall a pebbled appearance, 
antenor half with thicker wall but weaker venation except near 
muscular collar at antenor mantle edge Oesophageal sacs* volu- 
minous Midgut proper runs from end of stomach antenad and 
to nght over oesophagus, on right side of latter, turns ventral and 
abruptly curves poetenad, near side of stomach, becomes slightly 
constncted and passes into hindgut Hindgut runs antenad below 
and slightly to left of oesophagus, forms broad transverse loop to 
nght, turns antenad and to left above oesophagus, iust behind 
first stretch of midgut; forms a slight antenor loop, and runs along 
left side of stomach [These convolutions agree quite closely with 
Bourne’s (1911, pi XXXII, 13) representation of those in Orobo- 
phana (?) pachyetoma ponsonbyx (although in Oltgyra tho midgut 
is fully as stout as the first loops of the hindgut), and do not differ 
matenally from those in Alcadta (Bourne, 1911, pi XXXII, 10, 
11)1 

Ovary, golden yellow V-organ (figs 2, 3). cream-colored, with 
stout nght limb, sphencal apical swelling and subsphencal left 
enlargement, which receives short stalk of ellipsoid accessory sperm 
sao near middle of its left sidl, pedicel ovgid, whitish in color and 
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firm in texture Reception chamber shaped like a pill-box, walls 
with complex, internal plications Ventral bursa cream-colored 
flattened dorsovcntrally, deeply lobed along its lateral edges, 
evidently a functional spcrmatheca and not unlike that of Ilen- 
dersontu Provaginal sac flattened dorsoventrally, subcircular in 
outline with irregular lobes along its distal side, stalk short and 
stout Hypobranchial onfice less than J length of uterus from 
apical end of latter Uterus stout, with pronounced transverse 
constrictions, apical f cream-colored, terminal £ dark brown 
Cloaca, orifice guarded by longitudinal, fleshy hpB 

First prostate (fig 4) about J length of male secondary gonaduct, 
ventral chamber capacious, weakly lobed at apex, and separated 
from right chamber by a weak longitudinal furrow Second proB- 
tate about 2 length of secondary gonaduct, walk thickened and 
weakly lobed along left side Terminal sac about £ length of 
secondary gonaduct, truncate-conical, with thin walk Accessory 
prostate apex near that of 1st prostate, broad with marked trans- 
verse constrictions, basal swelling small, chalky-white, apex of 
broad, but flattened, very thin-walled caecum near apex of second 
prostate, common chamber thin-walled, horizontal partition broad 
but thin, with elliptic anterior expansion 

Hslloinm (OUgjra) orbieulata orbiculala (Say) Plain V, figure 1 

0 orbiculala UBR (1922, 42, 44, pla. Ill, 2, IV, 11), radula. 

No 84278, from Miami County, Flonda, collected by S N 
Rhoads 

The anatomy is similar to the preceding, but the ventral bursa 
has much longer lateral lobules (fig 1) 

HeUdna (OUgyra) ramu Pfeiffer Plate v, figure s 
0 convtxa H B B (1022, 42, 44), radula. 

No 85558, from flats near Frascati Hotel, Bermuda, collected by 
A Guhck (1902) Male examined is larger than females 

Ventral bursa (fig 5) similar to that in H orbiculala orbiculala, 
lobules almost as well developed m immature female (uterus slender, 
shell without thickened peristome) as in adults 

HsIUm (Suedneta) oaeafuoUta PlUbry sod Clapp Plata V, figures a, 7 
0 caeagudtla H B B (1922, 42, 46), radula. 

No 46582, one adult female from Cincinnati, Colombia, collected 
by J Rehn and M Hebard (Aug 4, 1920) Fresh, and especially 
immature shells of this species have spiral rows of short, brownish 
hairs The coloration is very similar to that of H nemoralis Guppy. 

Lung, similar to that of Olxgyra s. s, but with even weaker 
venation. , 
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V-organ (fig 6) nght limb relatively elongate, apical swelling 
large, rounded conical, left enlargement subsphencal, receiving 
short stalk of ellipsoid accessory sperm sac near its base, apical 
half of pedicel slender, basal half swollen and ovoid Reception 
chamber much as in Oligyra b h Ventral bursa quite small but 
thick-walled, heart shaped Provaginal sac large, elongate* 
lanceolate, deeply lobed on distal side, stalk long and quite stout 
Uterus, similar to that of Oligyra s s but with irregular ovoid 
swellings, anterior end dark brown for short distance (fig 7), 
cloaca spacious, with less developed bps 

The simplified ventral bursa of this species, as well as the shell 
characters and radula, approach that of Alcadia But, the anatomy 
of Oligyra s s is certainly quite distinct from that of Alcadia s s , 
and, in fact, appears closest to that in the subgenus Tnslramia 
(Pis V, 8, VI, 9) of Hehnnia The exact line of demarcation 
between Oligyra and Alcadia must await further investigation, but 
the divergence of the typical groups, already pointed out (1922), 
seems sufficient reason for their separation, so to free the better 
known generic name for the mainly West Indian species (Analcadia, 
Idesa and Alcadia s s ) 

Additional study of the radula makes me believe that the “wing” 
of the outer lateral in Ilendersonta , Oligyra and Alcadia is actually 
some sort of deposit which fastens the two laterals together, rather 
than an actual cusp, as one might think from my figures (1922, 
1923) Whatever this structure may be, it is certainly more ob- 
solete in Oligyra s s than in Alcadia or even in some species of 
Succincta The peculiar reflection of the comb-lateral of Luctdella 
may be another stage in its disappearance 

The ventral bursa is very similarly developed in Oligyra s s and 
Tnstramia , and, in fact, it is either lobate or noticeably degenerate 
(possibly immature) in all of the species of Oligyra or Hehcina 
that I have examined Also, the male genitalia of both groups 
agree in the shortness of the caecum on the accessory prostate 
In addition, the Bhell characters intergrade to such an extent that 
one meets with considerable practical difficulty in any attempt 
to differentiate the two groups For these reasons, the inclusion of 
Oligyra as a subgenus of Heltcina seems advisable, at least until 
the anatomy of more species can be studied In the present paper, 
the following subdivisions of the genus Hehcina are used 

Suhgcnera Sections 

Ohgyra . OUgyra s s. 

Succincta. 
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Subgenera Sections (Continued) 

Tmtramia Tenuu 

Tristramxa s. s. 

Oxyrhombu* Oxyrhombua e e 

Angvlaia, 

Tamtiana 

fldmna s b 

Hettdna (Trlstramia) ftuiflkl Pfeiffer Plato V, figure 8, plate VI, figure 0 
CY H zephynna EBB (1922, 31, 33, pis. Ill, 9, IV, 13), for radula. 

No 114075, from Gatun, Canal Zone, collected by D G Hammer 
(1016) The lot includes only one male, which is neither the small- 
est nor the largest animal in the senes All of the specimens are 
very much retracted 

Lung venation of apical l very prominent , afferent palhal vessel 
gives off a number of large transverse branches which soon divide 
and redivide into a coarse network that extends over to pulmonary 
vena cava 

V-organ (fig 8) nght limb elongate and quite slender, left 
limb cylindrical with entrance of short stalk of elongate, complexly 
furrowed, accessory sperm sac near middle of itB nght side, pedicel 
stout, weakly divided by a transverse furrow into subequal halves 
Reception chamber small, separated from uterus by a very marked 
constnction Ventral bursa cream-colored, with elongate and sub- 
divided lobes which appear to radiate from its stalk Provaginal 
sac short, deeply lobed on distal side, stalk very long Hypobran- 
chial onfice at about 4 length of uterus from apex of latter Uterus 
transverse constrictions prominent, left side weakly divided in 
middle half of its length by a longitudinal furrow, basal J dark 
brown, remainder cream-colored 

First prostate (fig 0)' more than } length of secondary gona- 
duct, right compartment continuous with ventral one, which de- 
velops complex apical lobes and weak sinistral ones. Seoond 
prostate long and slender, left wall thickened and weakly lobed 
Terminal sac ‘ short, poorly demarcated, with thm walls Accessory 
prostate apex short of that of secondary gonaduct, basal swelling 
elongate, caecum with thin walls, extending to near apex of seoond 

E restate, slender in apical but swollen fusiform in basal half, 
onsontal partition very heavy but comparatively narrow 

HrilcftM (Oxjrrhomtrai) mbmbMos Pfeiffer Plate VI, dean* 10, 11 

H amemtnea H B B. (1023, 48, 03, 1023, 16, pL IV, 10), radula 
Numerous, well-expanded specimens from La Fria, Venesuela, 
collected by University of Michigan-Williamson Expedition (April 
18, 1920) Although considerable intergradation in sue is apparent, 
the females average noticeably larger than do the males The 
genitalia of all this material appear slightly immature 
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Lung as in H funcki, but with venation network somewhat 
weaker and forming a narrower zone, eanna of shell represented 
)n extenor of mantle, especially on thickened antenor region, where 
t becomes a heavy ndge which terminates at the mantle edge in 
in angular projection Oesophageal sacs long Intestine* con- 
striction between nudgut and hmdgut more apparent than in 
lltoyra, but with similar arrangement of loops 

V-organ (fig 10) quite similar to that of Oltgyra, accessory sperm 
sac rounded come, opening near base of left limb, pedicel with a 
short basal compartment, separated by a pronounced constriction 
Reception chamber, fairly large Ventral bursa (figs 10, 11): 
lomparatively simple, lateral lobes few and short Provagtnal sac 
oroadly lanceolate, posterior half with prominent lobes around 
edges, stalk short and stout, with a thick-walled lobe between its 
base and that of ventral bursa Hypobranchial orifice a little 
more than i length of uterus from apex of latter Uterus very 
noticeable divided along left side into a coarsely-lobed, ventral 
region, and a finely lobed, dorsal portion which extends between 
bmdgut and mantle epithelium Cloaca very spacious 

Male genitalia very similar to those of If rhynehoaloma ernesti 
(pi 12), but accessory prostate less distinctly conBtncted by 
transverse furrows 

gnlldns (AfnlrtS) rbjMhMtoau anwetf von Martona Plato VI, flguros 12, l < 

H rhynchotloma ernesti H B B (1922, 60, 63, 1923, 17, pi IV, 18), raduln 
Cf H brasitwuis Bouvier (1887, pi III, 11, 12) for nervous system 

Several well-expanded specimens from Palma Sola, Venezuela, 
collected by University of Michigan-Wilhamson Expedition (Mar 
9, 1920) The males are distinctly larger than the females The 
genitalia appear slightly more immature than those of II con- 
zentnea, just described 

Lung similar to that of II funckt, but with eanna similar to H 
zoncentnca Intestine: like that of concentnca 

V-organ (fig 12): not unlike that of H. concentnca, but with 
more elongate nght limb; accessory sperm sac relatively larger and 
more ellipsoid in shape, pedicel consisting of narrow apical and 
thicker basal portions, which are subequal in length Reception 
ohamber* subspherical Ventral bursa elongate claviform, whitish, 
with very thin walls [The poor development of this ventral 
bursa may be due in part to the somewhat immature condition of 
the material, but my expenence with H convtxa makes me doubt 
if the adult structure would be much more complicated ] Provaginal 
sac: lemon-shaped, not markedly flattened mid with heavy walls, 
stalk fairly long, [This provaginal sac certainly has more the 
appearance of a functional .qpermatheca than does the ventral 
bursa ] Hypobranchial orifice, much as in II concentnca Uterus 
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slender (immature), with coarse and irregular bosses, basal i dark 
brown, swollen 

Male genitalia (fig. 13) quite similar to those of H funckt, but 
first prostate is relatively shorter, second prostate elongate with 
thinner walls, basal sac of accessory prostate subsphencal and more 
noticeably swollen, caecum shorter, horizontal partition stout and 
fairly broad 

Halida* (Twin ton*) tomaton* Pfeiffer Plato VI, figure 14 

H tamsiana II B B (1922, 40, B3, 1023, 19, text-fig 20), radula 

Several specimens in about the same stage of maturity as those 
of II rhynchostoma ernesti, collected at samo time and place The 
one male is slightly smaller than the largest two females 

Lung venation somewhat weaker than in any other species of 
Hehnno (exclusive of Oltgyra ) dissected, scar of right columellar 
muscle considerably more elongate than in preceding species 
Intestines similar to that of // concentrtca, but midgut very slender 
in terminal half and junction with hindgut carried higher into 
visceral mass Oesophagus and hindgut greatly swollen by food 
material 

V-organ (fig 14) similar to that of H rhynchostoma emesti but 
subsphencal swelhng of left limb much smaller, accessory sperm 
sac very small (immature), subsphencal, with relatively long 
stalk which is swollen basally Reception chamber wider than long 
Ventral bursa very small, thin- walled, claviform, evidently im- 
mature Pro vaginal sac. somewhat similar to that of II concentrtca 
in Bhape, but with narrower antenor portion and almost no lobes 
Uterus similar to that of H rhynchostoma emesti but with dark 
brown, terminal portion relatively longer, cloaca quite like that of 
H concentrtca 

First prostate not more than } length of secondary gonaduct, 
apical and left lobes of ventral region poorly developed (lmmatoire) 
Second prostate, terminal sac and accessory prostate very similar 
to those of II neriteUa (PI VI, fig 16), apical portion of caecum 
longer and stouter but apex slightly antenad to that of second 
prostate 

HaHnina, narttafi* Lamarck Plato VI, fheatm 15, 10. 

Cf H nertUUa dtplochttla H B B (1922, 52, 53, pis. Ill, 6, IV, 17), for 
radula. 

No 66408, two adult, but much retracted males from Jamaica, 
collected by J B Henderson (1894) 

Palhal complex (fig 15): as in description of subfamily Lung, 
posterior j of principal aerating surfaoe with prominent, close 
network of veins, zone of transverse branches along afferent vessel 
very narrow 

Firet prostate (fig 16) relatively slender, more than } length 
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of secondary gonaduct, ventral portion with quite thick walls 
which are weakly lobed at apex and along left side Second prostate 
more than \ length of secondary gonaduct otherwise similar to 
that in other species of Heltcxna Accessory prostate long and 
quite slender, reaching almost to apex of secondary gonaduct, 
basal swelling small, ovoid, chalky-white, caecum relatively short, 
apical portion very narrow and thin-walled Terminal chamber 
swollen, with thin walls 

Unfortunately, I have not been able to examine any females of 
Hehciria s s , but suspect, from the radula and male genitalia, 
that their structure will be closest to that in Tavmnna 

AlflirtU (Aaaleadia) (trial* (Lamarrk) form rabtoMa (Menke) Plato VII figure 17 

Of 0 itysom barbata II H B (1923, 15, pi III, 12) and 0 rufa (1 « , fig 
M) for radula 

Several well-expanded females from shale and limestone out- 
crops about two miles out of Cataho, near San Juan, Porto Rico, 
collected by University of Michigan Expedition (June 8, 1022) 
All of the shells in this lot have simple, slightly thickened peristomes, 
but the genitalia appear almost mature I cannot find anj char- 
acters except the peristome to separate mbfutsea from immature 
specimens of A striata (Cf Wagner, 1907, 93), and adult shells of 
the latter do sometimes show a heavy growth line that may corres- 
pond to a former, thickened lip However, as all of my specimens 
approach sexual maturity, it seems probable that this apparently 
paedogenetic form has at least racial significance 

V-organ (fig 17) cream-colored, right limb fairly stout, apical 
swelling subsphencal, left swelling also subsphencal but consider- 
ably smaller, accessory sperm sac almost globular but slightly 
pointed apically, with short stalk which enters at very base of left 
swelling, pedicel relatively long, whitish in color, composed of a 
short, narrow, thick-walled portion and a long-ovoid, thin-walled 
swelling Reception chamber, relatively very large, weakly lobed 
on left side Ventral bursa simple, clavifortn, but fairly thick- 
walled and solid, mainly cream-colored but with a white nodule at 
base Provaginal sac relatively small but thick, subcircular in 
outline with numerous lobules around distal edge, stalk quite short 
and Btout Hypobranchial orifice at a little more than J length 
of uterus from apex of latter Uterus stout and thick-walled, 
complexly lobed along left side, ventral surface with an irregular, 
whitish, longitudinal thickening which is more strikingly demar- 
cated on its left than on its right side, terminal 1 dark brown, 
remainder cream-colored Cloacal opening guarded by heavy, 
oblique lips 

Foot stout and heavy, broad antenad and roughly triangular 
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Lung voluminous, posterior \ with very thin wall, venation similar 
to that in Oltgyra but considerably weaker, left end of thin (poster- 
ior) portion of mantle edge with a rounded flap which projects 
into columellar notch of shell Right columellar muscle fairly 
narrow and long with usual oval area of attachment Umbilical 
protuberance of visceral mass broad but very Bhort and bluntly 
rounded 

Atesdh (SttloM) rlparia techiressil H Burlington Baker Plate VII, figure 18 
A npana lackxrtnnt H B B (1023, 13, pi III, 14), radula 

Several fragmentary specimens from La Frfa, Venesuela, col- 
lected by University of Michigan- Williamson Expedition (April 18, 
1920) The genitalia of these animals are not fully mature, 
although the shells have completed peristomes 

Lung, much as in A stnata subfusca, extenor of mantle with 
large, black blotches which decrease m density but increase m 
sue towards posterior end of lung 

V-organ (fig 18) nght limb rather short and stout, slightly 
swollen apically, left limb Bhort, receiving, near its base, stalk of 
very small accessory sperm sac, which is imbedded in ventral 
surface of provaginal sac, pedicel relatively short and subglobose 
Reception chamber small, with thin walls Ventral bursa much 
as in A. stnata subfusca Provaginal sac long-lanceolate, relatively 
very large, complexly lobed on distal edge, stalk short and very 
stout Hypobranchial onfice at about j length of uterus from 
apex of latter Uterus cream-colored, except for anterior |, which 
is dark brown, walls thick with very irregular bosses but others 
wise quite simple (immature) Cloaca relatively small, antenor 
wall apparently incomplete 

Male genitalia (very badly broken in my one specimen): appar- 
ently nearest in type to that of Emoda aubmargtnata (PI. VII, 21), 
First prostate* ventral chamber very large, dorsal pockets coarse 
but short Terminal sac* short Accessory prostate narrofr; 
apical portion very much dorsal in position, tip curved around 
apex of secondary gonaduct, caecum long, with apex posterfifd of 
constriction between first and second prostates 

Akftdfc psDMa and hoBandi (O B Adam*) 

A paUiata Ac hoUandi Bourne (1011), anatomy CHxgyra pa Biota H B B 
(1022, 42, 47, pi V, 26), radula 

Bourne figures both the female (PI XXXV, 25) and male 
(PI XXXVII, 40) genitalia of A hoUandi, but appears to have 
generalised the shapes of the various parts, so that it is difficult 
to compare them with the structure of other species The ventral 
bursa of the female must be similar to that of A striata subfusca, 
but considerably larger, while the provaginal sac appean very 
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peoukar in shape The details of the V-organ and its stalk are not 
represented His figure of the male genitalia does not show 
definitely the divisions of the secondary gonaduct and the caecum 
seems to have escaped his attention, the last structure actually is 
very thin-walled and inconspicuous in most Helicuunae My own 
material of Analcadia and Sericea is not fully mature and only 
the female of the former is in very good condition As a result, 
the anatomical definition of Alcadta cannot be given at present 
However, the claviform, thick-walled, ventral buna and the long 
accessory prostate and caecum appear to agree most closely with 
these structures in Luctdella and Emoda 

LbsMsBs Mmol* (Fftrtmac) Plat* VII, flcurea 10, 30 

L aureola Bourne (1911), anatomy of male; H B B (1922. 53, 55, pla. Ill, 
4, V, 22), radula. 

No 104533 two females and one male (the largest specimen), 
from Jamaica, collected by Amos Brown The animals are so 
badly macerated that the following account is necessarily vague as 
to details and may be somewhat inaccurate 

Lung: posterior f of outer wall very thin, venation weak In- 
testine simplified (Cf. Bourne; 1911, pi XXXII, 14). Right 
columellar muscle, very wide, area of attachment to shell elongate. 

V-organ (fig 19) right limb elongate, apparently constnoted 
near middle of length, apical swelling protruding conspicuously 
beyond small, ovoid, left limb, whioh receives, a little dorsal to 
its left side at its very base, the short stalk of large, long-ovoid, 
lumpy, accessory sperm sac, pedicel long-ovoid, thick-walled. 
Reception chamber, large but short Ventral bursa: claviform, 
quite large and thick-wafled Pro vaginal sac large, doraoventrallv 
flattened, roughly oval in outline but deeply lobed distally; stalk 
short and stout Hypobranchial onfice: apparently not 1 length of 
uterus from apex of latter. Uterus, stout, thick-walled, trans- 
versely constricted (details cannot be made out from my material); 
terminal i reddish brown 

First prostate (fig. 20): about } length of male secondary gona- 
duct, ventral chamber spacious, very weakly lobed apicaily and 
on left side, marked off from nght chamber by weak furrow; 
dorsal pockets almost completely hidden between ventral chamber 
and mantle Second prostate: about A length of secondary gona- 
duct; left wall thickened and very weakly lobed Accessory 
prostate: long (curved around apex of first prostate) but broad; 
transverse constrictions numerous and conspicuous, basal swelling 
small, subsphencal, caecum long (extends beyond apex of second 
prostate), apical portion slender, base swollen fusiform; horisontal 
partition very weak Terminal sac slender, with very thin walls 
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Kaod* uiraUaa (D Orbiicm ) Pl»tu \li Spiral 22 21 

Heliana tagrmttna Bouvier (1887, pis. II, 0, III, 10), nervous system 
Schtmcheda sagrmana II B B (1922, 53, 50, Cf pin IV, 10, V, 19), radula. 

Cf Heitctna htamca inenkraho (1867), first account of Helicmid anatomy 

One female from western Cuba, sent me in 1922 by John B 
Henderson 

Foot large and heavy, sole lanceolate, mentum heavy and thick 
Snout, relatively small, broad but short Principal aerating surface 
of lung, posterior £ thin with very weak venation, next £ also thin 
but with large, transverse, afferent vessels which break up into 
coarse but irregular network, third £ thicker but with quite promi- 
nent venation, anterior £ still thicker with obscure venation, 
muscular collar heavy [The venation of this lung is much weaker, 
in proportion to the size of the animal, than in Heitctna ] Right 
columellar muscle broad but fairly long, elongate area of attach- 
ment some distance from mantle edge Oesophageal sacs very 
voluminous, oesophagus very slonder Radular pouch very long, 
coiled beyond tips of oesophageal sacs Intestine coils very simple, 
all above oesophagus, midgut forms very slender loop across oeso- 
phagus to right side and back to left , hindgut enormously enlarged, 
coiled in a complete circle above oesophagus and then imbedded 
along left side of stomach [This arrangement is quite like that in 
EutrochateUa pukhella Bourne (1911, pi XXXII, 15), but the 
hindgut does not loop under the stomach] 

Apical organs of female genitalia (figs 22, 23) relatively very 
small V-organ dark amber-colored, right limb rather short, 
apical portion rounded conical, considerably produced, left limb 
pear-shaped, receiving, near base of its right side, short stalk of 
large, rounded-cuboid, lumpy, accessory sperm sue, pedicel whitish, 
divided into two, subsphencal swellings Reception chamber, sub- 
sphencal, quite small Ventral bursa* apparently reduced to a very 
small, hard, globular knob Provaginal sac* whitish, large and 
elongate, coarsely lobed on distal side, stalk funnel-shaped, short 
and stout Hypobranchial orifice about £ length of uterus from 
apex of latter [Along the dorsal side of the hypobranchial duct 
is a very complexly lobed body that is creamy yellow m color and 
gives much the appearance of a functional spermatheoa ] Uterus: 
rather Blender, cream-colofed except dark brown, anterior 
anterior half of left side very complexly sacculate, posterior half 
with transverse wrinkles, along right side runs a longitudinal thick- 
ening with prominent transverse furrows, just below middle, thiB is 
broken by a large, darker-colored, partially separated sac Cloaca 
relatively small, opening guarded by heavy transverse lips, far- 
ther from mantle collar than is usual in Hehcinmae 

bods snb aante tla (Gray) Plow VII. Spire 21 

Cf SekaneMa nluita H B B (1022, 53, 56) for radula 

No 87010, one male from “north-west slope near summit, ’’ 
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La Vigia, near Trinidad, Cuba, collected by H A Pilsbry (Apnl 
11, 1904) 

First prostate (fig 21) almost half length of secondary gona- 
duct, ventral chamber long and slender, with complex apical lobes 
but otherwise quite simple; dorsal portion with long and prominent 
sacs Second prostate, about ] length of secondary gonaduct and 
broader than first, ventral surface differentiated into a thick- 
walled, lobed region along left side, which appears continuous with 
ventral chamber of first prostate, and a much wider, lighter colored, 
relatively thin-walled but folded area Accessory prostate very 
long and slender, tip curved around apex of first prostate, glandular 
portion with very numerous, transverse constrictions, baral swelling 
small, chalky-white, caecum very long, apical half slender but 
basal half very broad; horizontal partition with undulate surface, 
produced considerably antenad almost like a papilla Terminal 
sac* relatively slender, about 1 length of secondary gonaduct, 
orifice in close juxtaposition to mantle collar 

SchuielMlla hidalfMM Dali. Plate VIII, 11 (urea 24, 2fi, 20 

S hddgoana H B B (1922, 63, 67, pi V, 18, 20), radula. 

No 98314, one adult male from “mountain sides along canyon,” 
San Luis Potosi, Mexico, collected by A A Hinkley (1909) No 
98319, one adult female, from “mountain sides,” El Abra, San 
Luis Potosi, Mexico, collected by A A Hinkley (1909) The 
male is considerably larger, but more depressed and cannate than 
the female 

Foot: heavy, sole with definite longitudinal groove which divides 
it into two equal areas; sides with prominent tubercles, which are 
Arranged in oblique rows that run from tip of tail forward and 
dorsad. Snout weak Lung wall very thin, with a few (12 
counted), large cross-veins but no prominent network Eight 
columeUar muscle: broad and short; area of insertion about 7 times 
as long as broad, antenor end very near and m line with prominent 
notch in mantle edge (similar to sinus in peristome) 

V-organ (figs. 24, 26): almost uniform in diameter throughout 
its length; nght limb elongate, apical limb transverse, left limb 
short; accessory sperm sac of most Helicuunae probably represented 
by a small, apparently sessile protuberance on nght side near base 
of left limb. Pedicel : divided into two subequal swellings, postenor 
(apical) one gives off from its left side a stout, thick-walled caecum 
(a) which curves dorsad, expands into three large lobes and must 
serve as Hie functional accessory sperm sac. Reception chamber: 
quite large, with thin walls which develop transverse internal 
folds that appear as furrows on the ventral surface Ventral 
bursa, even smaller than in* flmoda ngnmna Provaginal sac. 
small, long-ellipsoid; stalk almost as stout as sac and about as long 
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Hypobranohial onfice. about 1 length of uterus from apex of latter 
Uterus posterior } cream-colored, ventral surface with wide, 
longitudinal furrow, which separates a right, lobed thickening and a 
eft, simple one, anterior i chestnut red Cloaca fairly voluminous, 
mainly thin- walled, onfice guarded by large, heavy, transverse bps, 
very near mantle collar. 

First prostate (fig 26) only about \ length of male secondary 
gonaduct but very broad, ventral chamber greatly swollen, with 
weak, transverse thickenings, dorsal sacculate portion with long, 
tubule-like lobes Second prostate ' more than J length of secondary 

¥ >naduct, similar in structure to that of Emoda submarginata 
erminal sac relatively slender; onfice with heavy, oblique bps 
Accessory proetatq; glandular portion very broad, tip curvedf beyond 
apex of first prostate, transverse constnctions apparently obsolete, 
basal Bwelbng elongate, caecum (tip torn away with connective 
tissue during dissection) apparently similar to that of Emoda 
tubtnargtnala 

The pecubar accessory sperm sac of the female, the broad, short 
first prostate and the wide simple accessory prostate of the male, 
and the bipartite foot of both sexes appear to be quite pecubar to 
this genus Although Emoda does appear to be rather closely 
related to it, m anatomy as well as radula, Sehanchetla evidently 
is one of the most aberrant groups in the entire subfamily 

ItoMtoaops walked H Burrlngton Baker Plate VIII. fleuree 27 to SO 
8 walken H B B (1034, 33, pL IX, 26), redula. 

Animals from Bonaire, Dutch West Indies, collected in August, 
1922 As the males examined are larger and more elevated than 
the females, the type of this species (1 c ) is probably a large male, 
instead of a female as suggested in its description 
Foot, heavy, wedge-shaped, sole (fig 20) notioeably tripartite, 
central area miner in texture than lateral ones Snout: prominent 
and muscular, tentacles short and triangular [The very firm 
attachment of these little animals was noted in a former paper 
(1924) ; I now suspect that the pecubar structure of the foot enables 
the snail to establish a vacuum under the central area.] 

Visceral mass* external surface mainly jet black, umbibcal out- 
growth higher than broad, but bluntly rounded. Outer wall of 
lung: also largely black m mates, but lighter m females, very thm, 
without noticeable venation; mantle collar with a notch and a 
short angular projection, which correspond in position to eobimellar 
tubercle and notch of shell peristome. Right oolumellar muscle 
fairiy broad but also quite long, area of attachment elongate but 
distant from mantle edge Oesophageal sacs: slender and quite 


eophageal 

loni Radular pouch long, coilea in a circle high in oesophageal 
pngfe, Loops of intestine, similar to those of Emoda wgratma, 


sacs: slender and quite 
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but midgut u about equal in diameter to first coils of hindgut and 
second limb of midgut and left portion of circular course of hindgut 
are under oesophagus 

Apical organs of female (figs 27, 28) . relatively large, compara- 
tively stout ovarian tube pierces visceral wall nearer their apex than 
is usually the case V-organ. right limb large, apical swelling 
considerably larger than left one, accessory sperm sac ovoid, with 
relatively long stalk which is swollen at entrance near base of 
right side of left limb; pedicel long, quite simple Reception 
chamber fairly spacious with thin walls Ventral bursa: relatively 
large, slightly flattened dorsoventrally and circular in outline 
Provaginal sac irregularly triangular in outline, but with a squarish 
anterior lobe which partially envelops pedicel of V-organ: minutely 
and complexly lobate so as to appear areolate on surface, stalk 
stout, forming an elbow which extends considerably to right of 
reception chamber Hypobranchial orifice about J length of uterus 
from apex of latter Uterus stout, transversely wrinkled, anterior 
i dark brown, anterior tip forming a quite slender papula inside 
of cloaca Cloaca spacious, orifice guarded by heavy, longitudinal 
bps which project antenad 

Primary sperm duct (fig 30) . entrance into secondary gonaduct 
at * length of first prostate from apex of last First prostate a 
little less than i length of secondary gonaduct, ventral chamber 
with thicker walls than right one but otherwise quite continuous 
with latter, dorsal chainber with relatively coarse pockets Second 
prostate with thickened tone along left side and thinner ventral 
sone (as in Emoda tubmarginaia, but not definitely lobed) Acces- 
sory prostate, broad but short, apex slightly anterior to entrance 
of primary sperm duet into first prostate; glandular portion com- 
posed of four, subequal blocks and an apical one which is more 
than twice as large as the others, basal swelling large, chalky- 
white, caecum elongate, tapered apex posterior to that of second 
prostate, honsontal partition long and narrow, apparently forming 
a slight papilla Terminal sac. poorly demarcated, elongate, with 
thin walls, onfice surrounded by thickened hp 

VIANINAE 

From the scanty data, the specialisation of this subfamily 
appears to be largely confined to that of the radula, as the anatomy 
is quite similar to that of Emoda Rather notable external features 
of the Vianinae are the short cephalic region, including the oeso- 
phageal sinus, head and foot, the broad and usually short, tri- 
angular tentacles (similar to those in Sloatiomops), and the very 
prominent, wedge-shaped, umbilical outgrowth of the visceral 
mass. Also, tjie accessory spprm sac in Vtona, at least, is on the 
left side of the V-organ, instead of on the right as in the Hekcininae 
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SsftroehateZU (TraehtMAa*) JofnUta (Poey) Plata VIII, Agute 31 

E fugulata H B B (1922, 68, 69, a pi VI, 27), r&dula. 

One male from western Cuba, Bent me by John B Henderson 

Cephalic region Bides very dark in oolor, sole of foot elliptical, 
tentacles triangular but longer than in Vtana, anterior margin of 
snout markedly emarginate Visceral mass: surface dark in color, 
umbilical outgrowth prominent but shorter than in Vtana Lung* 
wall mostly quite thin, bases of transverse branches of afferent 
vessel evident, but remainder of venation very weak. Right 
columellar muscle, broad and auite short, distance between elongate 
area of attachment and mantle collar is about equal to length of 
former Oesophageal sacs as long as oesophageal sinus and quite 
slender Radular pouch less elongate than in Vtana, tip recurved 
Intestinal loops, similar to those of E pulchella Bourne (1911, 
XXXII, 15), but first transverse limb of midgut is much lengthened, 
so as to carry loop far to nght, and lower half of circular course of 
hindgut lies under oesophagus 

First prostate (fig 31) less than $ length of secondary gonaduot; 
ventral chamber quite simple except at apex, demarcated from 
nght chamber by a distinct fold, dorsal chamber complexly sac* 
culate Second prostate similar to that of Emoda nutmarginata 
but with weaker furrows Accessory prostate, long and quite 
slender, apex soiled spirally beyond that of first prostate, trans- 
verse constrictions of glandular portion distinct and numerous; 
basal sac ovoid, chalky-white; caecum exceptionally prominent, 
with fairly thick walls, apex antenor to that of second prostate; 
common chamber small, subcircular in ventral outline Terminal 
sac large, with thin walls 

SatrochfttsDft paloboflA (Gray) 

E putduUa Bourne (1911), anatomy, H B B (1922, 59, 62, pi VI, 31, 32), 
riulula. 

From Bourne’s figure (1911, pi XXV, 26), the female genitalia 
appear rather similar to those of Vtana regtna (see below), but the 
V-organ is less produced apically and the ventral bursa is repre- 
sented as dorsal in position (this seems rather doubtful) The 
caecum (p 786) of the male genitalia is described as “well defined” 
and probably is quite similar to that in E jugulata. 

Thu vagina (Moreiet) Plata VIII, flgaraa 33, 33. 

V rtgina B B B (1922, 59, 63, pi VII, 34-36), ndula. 

Specimens from Cuba, sent me by John B Henderson. As the 
animals were preserved in the shell, their visceral masses were 
considerably macerated, and I was able to extract entire only one 
mature female and an immature one However, enough of one 
male was saved to prove that, contrary to Wagner’s suggestion 
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(1910, 185), the large shells with peculiarly emarginate peristomes 
are developed in this sex 

Foot: heavy: sole relatively small, oval in outline Tentacles 
short and triangular Visceral mass umbilical outgrowth wedge* 
shaped, three times as high as broad Kidney more elongate 
than in Heltcina nert ieUa (PI VI, 15), especially attenuate at 
basal (left) end, dorsal lamina with coarse internal folds, ndge 
between outer and inner lamina comparatively low, ventral chamber 
deep, internal surface quite smooth Ureter, with thin walls 
Pericardium very large Auricle voluminous, with sacculate 
lobes on posterior side, poorly separated from large pulmonary 
vena cava, renal veins enter at ngnt end Ventnele smaller, but 
with thicker, spongy walls Lung voluminous, posterior ] of 
outer wall extremely thin, venation very weak but similar to that 
of Emoda sagraiana in arrangement Right columellar muscle 
similar to that of Eutrochatella jugulata Oesophageal sacs volu- 
minous Radular pouch very long, looped into a figure S Intesti- 
nal coils strikingly similar to those of Emoda sagraiana, even to the 
slender midgut Oesophagus slender, smaller in diameter than 
large cephalic aorta 

Apical organs (figs 32, 33). relatively small V-organ right 
limb rather short apical region greatly produced; left limb quite 
slender, accessory sperm sac large, ovoid, complexly convoluted, 
normally imbedded just dorsal to left side near base of left limb, 
pedicel divided into two subequal swellings Reception chamber 
relatively small and short Ventral bursa claviform, considerably 
enlarged apieally into a thick-walled sac Provaginal sac large, 
dorsoventrally flattened, weakly and coarsely lobed on distal 
side, stalk snort and Btout Hypobranchial orifice at about i 
length of uterus from apex of latter Uterus elongate, with promi- 
nent transverse constrictions, sacculately lobed along loft side near 
base, terminal | dark brown, remainder cream-colored, right 
ventral surface with a partially separated, longitudinal, sac-uke 
development, which is darker m color than body of uterus Cloaca 
relatively small, with transverse opening quite near mantle collar 
Terminal sac of male* large, thin-walled, horizontal partition 
broad and heavy, anterior end produced into a semicircular flap 
External opening, transverse, very close to mantle collar, and 
exactly opposite notch which corresponds to that of shell [The 
edge of tne mantle in this notch is thinner than elsewhere and 
appears slightly fimbriate, the mantle collar itself is considerably 
narrowed at this point ] 

The female genitalia of Vtono appear to be characterised by the 
notable elongation of the apex of the V-organ, the smistral position 
of the large accessory sperm sac, and the peculiar, longitudinal, 
utenne pouch, which is better developed than in Emoda tagratana 
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This uterine pouch somewhat resembles the accessory prostate of 
male Hehcmids, but is not completely separated from the uterus 
The notch m the shell and mantle collar is a unique feature of the 
male 
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Description of Plates V-VIII 

All drawings are made with aid of camera lucida from dissections of snimals 
preserved in alcohol Scales rep r es en t lengths of one millimeter Unless other-* 
wise stated, all structures are shown as viewed from ventral aide, that is, from 
intenor of palbal cavity In practically all drawings of female genitalia, ovary 
and most of slender portion of primary oviduct are omitted and outlines of 
hypobranchial duct are re pr es e nted by dotted lines, in these of male genitalia, 
testis and most of primary sperm duct are left out In those described as dis- 
sections of female jpmtalia, V-organ is turned back to expose a c cess or y sperm 
sac, ventral buna is turned to one side, and pro vaginal sac is loosened from 
reception ohamber and deflected to right so as to be seen from dorsal (i e , 
penpherai) side In those from dissections of male genitalia, apical end of acces- 
sory prostate is dissected from normal position between first prostate and mantle 
epithelium. In descriptions of individual figures, lot numbers are given (in 
parentheses) for specimens from the Academy of Natural Sciences of Philadelphia 

The following abbreviations are used 
B ventral bursa (female) 

C left columellar muscle (scar) 

G gonad 

Bb accessory ►perm sac (female) 

Gd primary sperm duct (female) 

Gp pedicel of V-organ (female) 

02 ovarian tube or slender portion of primary oviduct (female) 

G8 right hmb of V-organ (female) 

G4 reception chamber (female) 

Ho hypobranchial (provagmal) orifice. 

h> intestinal cloaca (female) 



10361 


NATURAL SCIENCES OF PHILADELPHIA 


56 


L lung or pallial cavitv 

Le anterior mantle collar 

P provagmal mo (female) 

8 stomach 

T uterus (female) 

To caecum of accessory prostate (male) 

Td accessory prostate (male) 

T1 first prostatie chamber (male) 

T2 second prostatic chamber (male) 

T3 terminal chamber (male) 

X secondary aooemory sperm sac (female of 8cha*ick$tta) 

Plate V. — OUgyra, Sucdncta and Trutramia Uppermost scale in lover right 
hand corner of plate Is for fig. 8, middle one for figs. 2 and 4, lowest for 
fl p 1, 3, 6, 6 and 7 

Fig. 1 — Hdidna (Otigyra) orbiculaia orbiculaia Ventral buna of female 
(84278) from Miami County, Florida. 

Fig. 2 — H orbiculaia tropica Female genitalia of specimen (84634) from 
San Antonio, Texas. Apical organs an not separated and ups of cloaca 
am dosed 

Fig. 3 — H orbiculaia tropica Dissection of apical organs from same female. 

Fig. 4 — H orbiculaia tropica Dissection of male genitalia of specimen 
from same lot (84634). All of hindgut is dineoted away, but primary 
•perm duct and a few basal lobes of test is an shown m outline. 

Fig. 5 — Hdidna (Ottawa) oonvsxa. Ventral buna of female (86A68) from 
flats near Frascati Hotel, Bermuda. 

Fig. 6 . — Hdictna ( Sucdncta ) oacagudiia Dissection of anterior end of 
uterus and apical organs of female (46582) from Cincinnati, Colombia. 
Provaginal stalk stretched so as to appear somewhat too long. 

Fig. 7 — -£f eacaguMa Open cloaca and slightly protruding an tenor end 
of uterus from mum specimen. 

Fig. 8.— Hdidna {TrUtramia) funcki Dissection of female genitalia of 
specimen (114075) from Gfatun, Canal Zone Animkl is considerably 
retracted, so termination of uterus protrudes from cloaca over mantle 
collar 


Plats VI — TrUtramiOy Oxyrhambu$ t Angulala , Tamnana and Hdiana Upper- 
most scale at bottom of plate is for figs. 11 and 12, next for figs 13, 14 
and 15, third for fig. 0, and lowest for fig. 10 
Fig. 9 — Hdiana (THdramia) funcki. Dissection of male genitalia of 
specimen (114075) from Gstun, Canal Zone 
Fig. 10 —Hdidna ( Ozyrhombus ) conccntrica, Dissection of female genitalia 
from slightly immature specimen from La Frla, Venesuda* 

Fig. 11 — H ooncentrica Ventral bursa of another, more mature female 
from same locality. 

Fig. 12.— Hdidna (Angulala) rhynchortoma emedi. Dissection of male 
genitalia of specimen from Palma Sola, Venesuda Ventrsl sac of first 
prostate is deflected to right as far as possible, so as to expose sacculate, 
dorsal portion. 

Fig. 13 — H rkynehoutoma eme$U, Dissection of female genitalia of some- 
what immature specimen from same locality Hindgut and doaoa art 
entirely removed; apical organs are twisted so that ngnt aide of reception 
chamber is uppermost; all of primary oviduct and base of ovary is induded. 
Fig. 14.— tfdfciiia (Tamsiana) tamtiana Dissection of anterior end of 
uterus and apical organs of immature specimen from Palma Sola, Vene- 
suda. 


Fig. 16 — Hdidna ncriidla Dorsal view of apical end of patfal complex 
of a male (65408) from Jamaica. Mantle epithelium, roof of pericardium 
and outer wall of lung are removed Heart and pericardium are repre- 
sented as more transparent than is actually the case, so as to show anterior 
edge of kidney and course of intestine 
Fig. 16 . — H nertUUa Diaseot&fti of male genitalia from same specimen. 
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Plats Vll — Analcadxa, Seneca , LucxdcUa and Bmoda Uppermost sonic in 
lower left hand part of plate is for fig. 21, next for fig 23, third for figs 
20 and 22, fourth for figs. 17 and 18, lowest for fig 19 

Fig 17 — Alcadxa (Analcadia) striata, tufyuMca. Dissection of female genitalia 
of almost mature specimen from near Catafio, Porto Rico. 

Fig 18 — Alcadxa (Sencea) riparia tachireneu Dissection of female genitalia 
of an immature specimen from La Frla Venesurla. 

“g 19 - LucxdcUa aureola Dissection of apical organs of a female (104833) 
from Jamaica This figure is combined result of sketches made by re- 
flected light, and others made by transmitted light after genitalia had 
been mounted m glycerin jelly 

Fig 20 — L aureola Male genitalia of specimen from same lot (104633) 
This figure is made from a mount in glycerin Jelly and accessory prostate 
is m normal place so that only its lower portion and apex are visible 

Fig. 21 — Emoda tubmarginata Dissection of male genitalia of a specimen 
(87010) from La Vigia, Cuba 

Fig 22 — Emoda mgraxana Dissection of apical organs of a female from 
western Cuba. 

Fig 23 — E eagrotana Female genitalia from same specimen before dis- 
section 

Plate VIII — Schas\chnta x Sloaslomope, Troechetviana and Vi ana Uppermost 
scale m lower left hand comer of plate is for fig. 33, next for fig 31, third 
for fig. 20, fourth for figs. 24, 26 and 32, fifth for fig 30, analowest for 
figs. 27 and 28 

Fig 24 — Schanchetla hidalgoana Female genitalia of specimen (98319) 
from El Ahrn. Mexico 

Fig 25 — 8 hidalgoana DoruU view of apical organs of same specimen 

Fig 20 — 8 htdalgoana Dissection of male genitalia of specimen (98314) 
from San Luis Potosi, Mexico Tip of caecum accidentally cut away 
with connective tissue 

Fig. 27 — Sloastomopa walkeri Dorsal view of apical organa of female 
genitalia of specimen from Bonaire, Dutch Leeward Islands. This figure 
and next are made from mount m glycerin jelly, so organs are slightly 
flattened 

Fig 28 . — S walkcrx Ventral view of female genitalia from same specimen 

Fig 29 — »S walkcrx Ventral view of cephalic region, to show tripartite 
•ole and short, triangular tentacles. 

Fig. 30 — S walkcrx Male genitalia of specimen from same locality Acces- 
sory prostate is in normal place so that it is viewed from ventral edge and 
is partially hidden by caecum 

Fig 31 — Eutrochntella ( Troechebxana ) fugrdata Dissection of male genitalia 
of specimen from western Cuba. 

Fig 32 — Vxana rtgina. Dissection of apical organs of female genitalia 
of specimen from Cuba. 

Fig. 33 — V regxna Female genitalia of same specimen V-oraan is turned 
so that it and accessory sperm sac are viewed from left side 
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TBS LAUD MOLLUSKS OF THS SBFOBUC OF PANAMA AND THB CABAL 

SOBS 

BY H A PlLSBRY 

1 Introduction 

II List of specie* 

III Spociee reported from Panama, not verified by the author 

IV Appendix note* on the classification of snails which have hcen referred to 

Aftcrophpaa and Thymnophora 

I Introduction 

Since the land mollusks of Panama were described and m part 
illustrated by Eduard von Martens 1 in 1890-1901, the fauna has 
been increased by numerous additional species, mainly described 
by S I Da Costa, W H Dali, and myself s Material collected 
by A A Olsson m the course of geologic work further augments 
our knowledge of the fauna and is described herein, and after the 
work had been thought completed, I received a parcel of specimens 
from Mr J Zetek, Director of the Barro Colorado Island Biological 
Station, together with his annotated MS catalogue of non-manne 
mollusks By this generous gift several species and numerous 
localities are added to the list, and various errors in my original 
draft corrected The occasion has been taken to catalogue all 
Panamic land mollusks now known 

The establishment of the Barro Colorado Island Biological 
Station m the Canal Zone will doubtless lead many zoologists to 
investigate that noh tropical fauna Keys to the larger genera 
and figures of most of the species are given here to facilitate the 
work of those who take up the mollusks In the absence of such 
a guide hitherto, a large library and considerable investigation 
would be required merely to determine the species in any collection 
of Panamic Mollusca 

In the body of the list are admitted only those species I have seen 
and others of which Panamic examples have been figured or fully 
described Various other species reported from the Republic of 
Panama are enumerated in another list (page 104) Evidently at 

1 Btologia Contrail- American*, Mollusc* Panama genera enumerated on 
pp mu and xiv 16 genera, 23 species 

'The papers of tnfese authors are referred to under the several species de- 
scribed. * 
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least part of these are species additional to those I have seen, but 
some of the identifications appear to be inexact, and all require 
confirmation before admission to the Panamio catalogue 
Seventy-seven species and subspecies of land snails are known at 
present from the Canal Zone and the Republic of Panama Prob- 
ably this number will eventually be doubled Forms which may 
turn up and are not found m this list require comparison with the 
Colombian and the Costa Rican faunas The writer will be glad 
to receive and identify species from the Isthmus, especially any 
not described below, and also fresh-water forms, which will be 
treated in another paper 

The e cologic relations of Panamic mollusks have but rarely been 
recorded by those who have collected up to this time Vety few 
of these snails are known anatomically * Our knowledge is thus 
quite lopsided, even on the systematic side The locomotion, 
which can be studied only with living material, deserves investiga- 
tion 

The geographic relations of Panamic land snails and slugs are 
Bhown in the following table, in which the northern and southern 
limits of the genera and species are roughly indicated 
To show distribution within the Republic, the following table is 
divided into several sections based on the provincial boundaries, 
a rough division, but the only one practicable in the absence of 
data regarding many of the stations. 4 

It will be seen from this list that 34 species, or 44 per cent of the 
whole, have been found only in the Republic of Panama and the 
Canal Zone Twenty-four species, or 32 per cent, also northward 
Thirteen species, or 16 per cent, both north and south, and 6 species, 
8 per cent, only southward Of the 31 genera, 20, or about two- 
thirds, occur both north and south of the Isthmus, 3, or about one- 
tenth, southward only, 8, or about one-fourth only northward 
These figures have no great significance, since the Costa Rican 
fauna is the best known in Central America, while that of north- 

1 Far dissection land mollusks should be drowned (by immersion for usually 
about 10 hours) in order that they may die extendod It is best to pass through 
weak alcohol before final p re se r v a tion in 70 per cent Never use formaldehyde! 
Particularly desirable for dissection are all the heliciform snails, AntwHo, 
Tkytmophora, Aticroeontu, all Zonitida and Soolodontidie, the Veroniocl licks ana 
all other slugs. 

4 Thus, many species are reported simply from “Chiriqui”, whether from near 
sea level or him on the volcano of that name is not known. In general, the 
elevations and local condition* an known to me in only a small portion -pi the 
species. 
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western Colombia, adjacent to the Isthmus, is almost unknown 
Moreover, the land snails of the Republic of Panama east of the 
Canal Zone are far less known than those westward, and many 
more remain to be found, especially minute species 

Of 30 species from Chmqui and Bocae del Toro, 6 are widely 
spread both north and south, 16 only northward, and 8 found only 
in these Provinces, of these 8 the affinities of 7 are with the Central 
American, and of 1 ( Labynnthua ) with the South American fauna 
The fauna is thus overwhelmingly Central American 

In the Canal Zone (plus Panama City and the adjacent islands) 
some 38 species have been found, of which 11 are widely distributed 
forms, 10 northern, 4 South American, and 13 special to the Zone 
Of the latter, 6 are about equally related north and south, and of 
the rest, three are South American and 4 northern m their affinities 
Thus, excluding the generally spread tropical forms and those of 
about equally northern and southern affinities, 14 of the Canal 
Zone forms are distinctively northern in their affinities, and 7 are 
as clearly South Amencan. 

Of the 8 species reported from eastern Panama, 2 occur also in 
Colombia, and the others are all distinctly Colombian in their 
affinities 

It appears therefore that while the transition between the South 
Amencan and tropical North American faunas is gradual, some 
genera of each region penetrating far into the other, the change is 
most rapid m a comparatively short section of the isthmus at and 
immediately east of the Canal Zone 

II List of Species 

Keys to molluscan families based upon the shells alone are 
necessarily artificial They cannot be expected to work except for 
the fauna in view m their construction 


Key to Panahic Families 


1 


Snails provided with an operculum, eyes sessile; two 
tentacles 

No operculum; eye s stalked, the tentacles below them, 
shorter, sometimes wanting 

Diameter of shell about equal to or much exceeding the 
height 

Much longer thfcn wide, cyhndnc with truncate sum- 
mit, quite small, living near the sea Truncatdlidx, p. 


2 

4 

3 


67. 


2 
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3 

4 

5 

6 
7 


8 

9 

10 


11 

12 

13 

14 


Base imperforate, with a small callus over the um- 
bilical region Helicintdm, p 68 

Base umbilicate, whorls somewhat tubular; of moder- 
ate or large site Cyclophondx, p 65 

Slugs, with no shell or an internal vestigeal one 5 

Snails, having an external, well-developed shell 7 

Foot occupying the whole under surface, genital and 
anal orifices and pneumostome opening on the an- 
terior part of the right side 6 

Under surface tripartite, genital and other orifices be- 


; neath, the upper surface being unbroken VerontetUtdm, p 104 
Mantle covering the whole upper surface Philomycidae, p 99 
Mantle a small shield on the anterior part of the back 

Ltmacidse, p 99 

Diameter of the shell equalling or generally much ex- 
ceeding its height 8 

Length of shell much greater than diameter 9 

Shell clear or somewhat transparent, thin, glossy, the 
> aperture with sharp simple hp 

Zomtidx and Scotodontuhe, p. 99 
Shell more or less opaque, often brown or banded 
t Hehctdm, etc , p 74 

Aperture obstructed by teeth on the parietal wall, 
columella and outer lip, shell of short whorls, the 
form slowly tapenng, approaching cyhndnc, sum- 
mit blunt 10 

No teeth, or only entering folds on parietal wall or 
columella or both 11 

Length 5} to 7 ram , suture crenulate 

Strepiaxtdm, p 98 

Length about 2 5 mm , suture even PuptUtdte, p 103. 
Shell ovate, fragile, of about 2J to 3 rapidly enlarging 
whorls, aperture large, over two-thirds as long as 
shell Sueemetdm, p 102. 

Whorls more numerous, aperture smaller 12 

[ Columella abruptly or obliquely truncate below, or 

strongly twisted 13 

Columella passing in a curve into the basal margin 14 

Aperture occupying more than half the total length 

Olandtntdm, p 93. 

Aperture smaller Achattnidm, p. 88. 

Rather capacious shells of moderate to large sue. 

Bulmultd «, p 81. 

Small, narrow shells, one-colored and pale AchaHtudm, p. 88. 
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CYCLOPHORIDJE 
Key to Species 

Operculum thin, chitinoua, shell smoothish, large and 
depressed, openly umbilicate, diam 64 mm 

Amphtcyclotua olaaoni 
Operculum rigid, largely calcareous ( Potena ) 2 

Large species, diam over 40 mm 3 

Smaller, loss than 30 mm diam 4 

Umbilicus contained 5 to 5| times m diameter, upper 
angle of aperture usually with a small sinus, chan- 
nelled Potena conf vaa. 

Umbilicus contained 4 to 4} times in diameter, upper 
angle of aperture not smused, not channelled 

P gigantea 

Umbilicus small, contained 4 to 6 times m total di- 
ameter, struB wavy 5 

Umbilicus much wider, height 10, diam 16 mm P panameims 
Rather high, height 18, diam 26 mm to 14 X 17 mm , 
caliber of whorls large P dysont 

Lower, height 16, diam 20 mm , caliber smaller P d affints 

ArophloyelotPi olMonl, n »p Plato IX, flga 1, la 

Near Lagarto, Province of Colon (A A Olsson). Type 47364 
ANSP. 

The shell is large, solid, depressed with low, conic spire and ample 
umbihcus, its width a little more than one-fourth that of the 
shell Nearly white, or cream color where deeply worn, under a 
rather glossy black penostracum, becoming brown on the spire, 
the decorticated early whorls coral red Surface lightly, rather, 
closely marked with lines of growth The whorls are convex, 
rather slowly increasing at first, the last rapidly increasing, de- 
scending in its last fourth below the periphery of the penult, 
flattened and a little impressed below the suture, evenly rounded 
at periphery and base, decidedly expanding to the aperture The 
aperture is very oblique, wider than high, angular posteriorly, 
the interior light blue, the penstome blunt, rather thick, cream 
color with a wide border of tne same inside, at the posterior angle 
a slight gutter runs inward Columella narrow, slightly concave, 
parietal callus rather thick The umbihcus is perspective, rapidly 
widening at the last whorl 

Height 30 mm , Hm.m 64 6 mm , width of umbilious 14 5 mm 
6 whorls 

The operculum is flat, dull brownish, of ahout 12 whorls, the 
outer four subequal, diminishing slightly to the last, smoothish 
Interior face with a small central mucro with a low encircling ndge 
forming a ring of about 5 mm diameter. The dull scar of attach- 
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ment is broadly oval, eccentric, its edge notched where it passes 
the mucro 

Potoria (Neoeyelotas)“ flgaat *a (Reeve) 

Near Panama, in woods (Cuming) ; Panama (Boucard) , Colombia 
on the Atrato River slope of Sierra D&nen at about 1000 ft (A E 
Heighway) 

Definitely localized Panamic specimens have not been reported 
A Serrama del Danen specimen collected by A E Heighway 
(08287 ANSP) measures: height 30, diam 51 3, width umbilicus 
12 5 mm One stated to be from Costa Rica, collected by Wm 
M Gabb, has a diameter of 58 5 mm , umbilicus 13 mm 11 Vane ties 
of P gxgantea have been found at Cauca and Marmato, Colombia, 
and in Ecuador (P g fiecherx Hid ) 

This species differs from the more depressed examples of P. 
confuea (such as PI IX, fig. 2) chiefly by the larger umbilicus, 
its width contained from 4 to 4J times in that of the shell 

Potsria oonfosa (Sykee) PUte IX, flga. 2, 3. 

A jeroaloma confutum Sykee, Journ of Malac VIII, 1901, p 106, pJ 10, fig. 2 
(Panama) 

Gatun, C. Z. (D E Harrower) Quipo (J. P. Chapin), near 
Lagarto, Prov Colon (Olsson) 

The spiral descends more than in P gxgantea, and the umbilicus 
is less ample, its width contained from 5 to 5} times in that of the 
shell Typically, there is a little bay or channel at the upper 
insertion of the lip, as in PL IX, fig 3, but this is quite inconstant 
in several lots seen, many being like fig 2, thus approaching P gi- 
gantea Two examples from Quipo figured measure* 

Fig 2 Height 28 mm , diam 44 mm , width umbilicus 8.5 
mm 

Fig 3 Height 31 mm , diam, 42 8 mm , width umbilicus 7.5 
mm 

In some individuals the chestnut and yellow colors of the peri- 
ostracum are replaced by olive 

11 Typical PotcruD are Jamaican The continental species all belong to the 
subgenus Neocydotua Creme A Fischer 

“ This is the only Costa Rican record, and unfortunately Gabb. who was 
careless m such matters, did not note the exact locality of the single, old and 
bleached specimen obtained. No 12938 ANSP 

Cydoatoma duffianum C B Adams, Pro© Boston Soc, N. H. II, 1846. p 11, 
supposed to be from Jamaica, wasgiven to Adams by Mr Duff, who, it is known, 
had other shells from Panama. T Bland (MS ) thought that C duffianum was a 
specimen of P gxgantea 
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P confusa occurs elsewhere at Antioquia, Colombia, the speci- 
mens agree closely with the original figure, and have the smuation 
of the outer lip at its insertion strongly developed 

Potato dytoal (Pfr ) 

Tonosi, Los Santos Prov (A A Olsson) 

Much smaller than the preceding species, with small umbilicus 
and more or less anastomosing or irregular stnee 

Potato djnonl sfltoto (von Martens) 

Biologia, p 4, pi 1, fig 1 

Bugaba, southwestern Panama (Champion) Not present in 
our collections 

Potato pan>monri» (Da Costa) 

Proc Malar 8oc London VI, p 0, pi 1, figs 0-9, 

Chinqui (Da Costa) , Panama (Bnt Mus ) 

Not in our collections 

It is more widely umbilicate than the other species The oper- 
culum has not been described 



Fig 1 —Potcna panametm* (after Da Costa) 

TRUNCATELLID* 

Tuimiiltlla hrtnftop* C B Ad TcutL-flg 2 

Truncatdla batnhana C B Adams, Ann Lvc N H of N Y , V, July, 1862, 
437, Catalogue of dhotis collected at Panama, 1862, p 213 Pfeiffer, 
onogr Aunculaceorum Viventium, I860, p 187 

Panama, at bottom of the sea 
wall, under a heap of stones at the 
high water mark of spnng tides (C 
B Adams) Paitilla, near Panama 
City and Island of Taboga (J 
Zetek). 

Adams described it as having 
about 24 ribs on thq, penult whorl, 



Fig 2 — Truneaitlla btnrdtatta X 3 
a, Taboga I b, Paitilla. 


68 


PROCEEDINGS OF THE ACADEMY OF [Vol LXXVIII 


less prominent on the convexity of the whorls, 5 26 mm long In 
the senes examined there are two forms, one in which the nbs are 
strong throughout, fig 2 a, length 4 2 to 4 7 mm , the other with 
the nbs more or less effaced in the middle of each of the last 3 
whorls, length 4 6 to 5 mm , fig 2 b This is Pfeiffer’s var 6 
Adams’ type appears to have been an intermediate form. 
Truncatella (??) dubtosa C B Ad is probably an Asstminea 
The peculiar locomotion of Truncatella has been descnbed m 
Proc A N 8 Phila , LXVI for 1914, p 426, pi 14 

HELICINIDjB 

Key to Species 

[Surface with conspicuous sculpture of spiral threads 
1' basal lip toothed within, diam. 3 to 4 mm LundeUa lirata 
No conspicuous sculpture, no tooth in the basal lip 2 

Penpheiy acutely cannate, upper surface without 
impressed spiral lines 3 

t> Penphery strongly angular, several impressed spiral 
I lines on the surface above it, a small projection at 
junction of columella and basal margin; height 7 6, 
diam 13 mm Ileltctna amcena 

Penphery rounded, no Bpaced spiral grooves above 6 

[Lip having a projecting process at the penphery 4 

3' Lip angular at penphery, but without a projection, 

, height 8 1, diam 11 8 mm Hehcina tsthmtca 

. [ Height 9 5, diam 14 6 mm to 10 X 16mm Hehcina oxyrhyncha. 
Height 13, diam 26 mm Hehcina heighwayana. 

Height exceeding diameter, very smooth; thin, no pro- 
jection at junction of columella and basal hp 

Hehcina beatnx 

5 Height and diameter nearly equal, weakly, finely 
malleate; a salient angle at junction of columella 
and basal Up Helictna tenuis 

.Height decidedly less than the diameter of about 14 mm. 

Hehcina funckt 

WsIWws Mote n. «p Tut Hi Sb 

Rio Puerco, Prov. Panama. Type 140713 ANSP , coll, by A. A 
Olsson. 

The shell is biconic, acutely carinate, the height a trifle exceeding 
two-thirds of the diameter. Isabella color, the spire a little more 
yellowish, the keel paler Surface is somewhat glossy, with weak, 
unevenly developed strongly retractive growth lines and sub- 
regularly, rather widely spaced, very low wrinkles; over all a fine, 
protractive corrugation as in allied species No spiral Uneven the 
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upper surface The whorls arc rather weakly convex, the last one 
concave above and below the peripheral keel The oblique aperture 
is triangular, upper and basal margins somewhat convex Peri- 
stome honey yellow, the upper and outer margins rather wide, re- 
flected, angular at the periphery, basal margin paler and narrower, 
not in the least prominent or toothed where it passes mto the 
columellar callus, which is small, moderately thick, without an 
axial pit Height 8 1 mm , diam 118 mm , 5 whorls 

The operculum is orange, fading to yellow at the nucleus 

While related to II oxyrhyncha , this m a smaller, somewhat dif- 
ferently proportioned species, with the outer extremity of the 
penstome angular but not rostrate H concentnca Pfr differs in 
sculpture and in having a pit along the columella, which is notice- 
ably unlike m shape 



Fir 3 — a, Hdxcina beatrxx , Boco del Toro b, Ii udhmtca, type c, // 
funcki, Gfttun d, k, f, H oxyrhyncha , Rio Tueuti All natural sue 

BtHdna oxyrhynch* Crosse a Debeaux Text-flgs 8 d f rj 
Joum do Conchyl 1863, p 266, pi 9, fig 4 
Lowlands of Rio Tueuti, Prov Panama (A A Olsson). 

This species was described as subdiaphanous, pale citron yellow, 
the canna whitish, diam 14 5, height 9 5 mm This agrees fully 
with the smaller specimens from Rio Tueuti, Figs 3d, e Others 
are larger and relatively a little lower, with lll-deflned rufous bands 
above and below the periphery, Fig 3 / Sculpture of very fine 

f rotractive wrinkles over light, irregular retractive growth lines 
n all, the columella is very short, without angulation where it 
passes mto the basal margin, and the pit in the axial callus is very 
weakly developed Two specimens figured, probably representing 
both sexes, measure. 

Height 9 5 mm , diam 14 5 mm 
<? 10 “ “ 16 3 “ 

Hdxctna pterophora Sykes, 1 * from Guatemala, has been synony- 
u Proc Mai 8o© Load V, 1902, p 20 
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mised with H. oxyrhyncha by Ancey 14 It is larger, said to measure 
" Diam 22, alt 8 mm ” According to the figure, if the diameter is 
correctly given, the alt assigned must be wrong, probably it is 
about 13 mm The shape of the basal lip, as figured, is not quite 
that of oxyrhyncha, the peripheral rostrum being situated lower 
I feel some hesitation about the suggested identity of this species 
with Hehctna candeana Sower by,'* described as from the Bay of 
Honduras The baso-oolumellar curve appears more abrupt than 
m any specimens of oxyrhyncha I have seen, more as in the Venesu- 
elan H email v Mts The status of candeana and of H oxyrhyncha 
of A J Wagner, and their relationship to H oxyrhyncha CAD 
can be discussed more intelligently when new collections are made 
m the Bay of Honduras region 

HiIWm bdfhmriH Dali 

Smiths Mac Coll vol 52, part 3 (No 1856), 1009, p 862, pi 37, figs 7,8,0 
The locality of this fine species was not given, but as “Aperoetoma 
gtganiea Gray” was said to be found with it, and an Atrato River 
species immediately precedes, it was probably from that region, 
where Mr Heighway collected In shape it is similar to H oxy- 
rhyncha, but it is much larger diam 25 mm , height 13 mm , 
with about 6 whorls 

Some immature shells taken by Mr Olsson on the Rio Puerco, 
Prov Panama, I think are referable to this species. They are 
evidently distinct from H oxyrhyncha 
The exact relations of //. oxyrhyncha, H, pterophora and H heigh • 
wayana remain to be worked out Possibly there is intergradation, 
since the differences appear to be largely a matter of size; but proof 
that this is the case is lacking, and I am disposed to rank them as 
distinct species. 

Von Martens, Biologia, p 28 (ff. amtena var b) 

E von Martens records a var b, depressed, diam 13, height 7$ 
mm , from Bugaba, southwestern Chinqui, collected by Champion 
H amtena Pfr has several well-spaced impressed spiral lines 
above, and an angular periphery. There is a tooth at junction of 
oolumellar and basal margins, and a small pit at root of oolumella 
Colors are much as in H funck*. I have not seen the Panamio 
specimens 

“ Nautilus XVIII, 1904, p 22 
“Thai Conch 1, pi 8, figs 97, 99 
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Hcttnina foneki Pfr Text-fl* 3 c. 

Escobal, on Gatun Lake (J P Chapin), Mona Creek, Prov 
Bocas del Toro (A A Olsson); sulphur yellow specimens Gatun, 
C Z (J E Harrower), sulphur, with a wide jasper-pxnk zone 
occupying most of the upper surface of last two whorls Mono 
Creek (Olsson), spire light coral red, last whorl jasper or flesh 
pink It has been taken by Zetek on Barro Colorado Island and 
near Danen, C Z 

Kdtatna tcmiia Pfr 

Tonosi, Los Santos Prov (A A Olsson) 

Thin, with a rather acute spire, a salient angle at the junction of 
columella and basal lip, light browniBh with or without a pale 
peripheral band Two measure 

Height 7 3, diam. 7.7 mm., fully 5 whorls. 
n 8 5, “ 9 0 “ 5i whorls. 

HsHdna (OHfjra) bcatrix (Anpu) Text-flg 3c. 

Mono Creek, Prov Bocas del Toro, 5 8 to 7 mm high Another 
lot, Bocas del Toro, alt 10, diam 9 mm ; both collected by Olsson 

LwftdsUa Unta (Pfr) 

Canal Zone Tabermlla, (A P Brown), near Danen and Juan 
Mina (Zetek) Panama City and Taboga Island (Zetek) Bocas 
del Toro (Gabb, as Hdxcxna sermslnata) 

This little snail is quite distinct by the strong spiral sculpture 
and the flat-topped tooth within the basal lip 


HSLICIDJB 


Key to Genera and Species of Helicidsc, 
CaMjBNIDJC and Sagdida 


1 


Shell solid, opaque, dark or with dark bands, de- 
pressed, carinate, the subhonsontal aperture ob- 
structed with teeth and having a continuous, re- 
flected penstome; diam usually over 25 mm 
PleurodorUe, subgenus LabunrUhtu 2 

Shell solid, globose-depressed, periphery rounded, yel- 
low, stnate above, aperture not toothed, with thick 
white penstome, diam 25 mm. Zaehryma a. havaneims. 

Shell smaller, rather thin, penstome interrupted, the 
panetal callus thin 0 
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6 


8 


9 


10 


11 


(Peristome recurved at the outer and the umbilical 
extremities, parietal tooth united with the raised 
parietal margin . 3 

Peristome merely angular at the outer, not curved into 
umbilicus at inner extremity, parietal tooth standing 
free of the parietal ridge 5 

Peristome forming a rounded embayment or loop on 
the spiral side of the shell, diam 34 to 40 mm 4 

Peristome merely notched as seen from the spiral side, 
diam 40 to 50 mm Pleurodonle otts ortkorhtnus 

Uniform purplish brown P mpuncuiala 

A white band at the keel P npunculata annuhfera 

Outer basal tooth is a thin lamina emerging to the 
penstome near its outer angle, further m is a slender 
nook, diam 27 to 34 mm , eastern Panama P uncigera 
Outer basal tooth with flattened crest, T-shaped, or 
with a short hook, not running towards the outer 
angle, diam between 25 and 30 mm , Chinqui and 
B del Toro P. chtnquens w 

(Diam about 20, height 12 5 mm , of 3} whorls, glossy, 
white with dark bands, narrowly perforate 

Leplanonia venusta 

Diam about 10 to 15 mm ; spire level or concave 7 

Diam less than 6 mm , spire convex or oomc, pen- 
stome thin, simple . 8 

Spire concave, two laminae within the subhonsontal 
aperture, corresponding to external furrows 

Aver cilia maenetlli 

Spire nearly or quite flat, umbilicus wide, aperture 
without teeth or laminae, surface dull 

A verelha ( Tnchodiacina) coachliala 
'Minute, with conoid spire and smooth apical whorl; 
last whorl with growth lines or wnnkles and micro- 
scopic spirals 9 

Larger, diam 3 to 6 mm , apical whorl as well as the 
hut whorl having oblique threads more strongly re- 
tractive than lines of growth (sometimes quite im- 
perfectly developed) 10 

[Diam about 2 6 mm , exceeding the height, um- 

bihcatc, of about 4J whorls Mwroconw Urmtarum. 

Diam 1 5 to 2 mm , about equal to the height; per- 
forate, of about 3£ to 4 whorls Puptsoma dxoteonccia, p 103 
'Umbilicus open, one-fourth the diameter of shell or wider. 11 
Umbilicus reduced to a mere perforation; spire high; 

diameter usually less than 3 mm Thysanophora ctecotdes. 
'Spire oomc; height between 75 and 80 per cent of the 
diameter of 4 5 mm. more or less T wnoiu. 

Spire merely convex, contour lower .. ' .12 
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12 


Di&m about 3 mm , periphery bluntly angular, situ- 
ated high on the last whorl, which is somewhat flat- 
tened and slopes inward below it, spire very low 

T compurratella puella 

Diam about 4 mm , last whorl less flattened below the 
periphery, spire more convex, oblique sculpture very 
well and evenly developed T amita 

Diam about 4 8 to 5 8 mm , spire convex T balboa 


Laptarionta Tunuta Oudo Text-flg 4 

Proc Maine Soc London, V, 1903, p 263, pi 7, fig» 8-11 
Chinqui, Panama 

The handsome shell is white, greenish-yellow around the um- 
bilicus, variously banded with dark brown or black Diam 19 to 
22 6 mm , of 3 Yi whorls Not yet contained in American collections 



Fir 4 — l^eptanonta vmurta (after Gude) 


ArtralUa maoMlU (Crowe) Text-tig 5a 

Chinqui Lagoon (MacNeil), Dnft of San San Creek, Prov 
Bocas del Toro (A A Olsson) 

Known by the sunken spire, the deeply descending last whorl 
and the two furrows behind the lip, corresponding to lamin© within 
Diam 13 to 14 5 mm 



Fig 5 — -a, Aver&ia macneth , San San Creek b, A ( Tnchoduana ) coac 
tikata, Tonoa Natural aiie 

ImUi (TriohodMaa) ooaattHata (Ffir ) Text-flg fib 

Tonom, Prov. Lob Santos (A A Olsson). 

Disooidal, broadly umbilicate, the spire nearly flat, and the 
aperture without teeth or lamina 
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PUnrodonta (Labyrinttm*) Btpnncnlata (Forbw) Pi e, fig 4 

Helix labynnlkue var npunculata Forbes Proe Zool Soe London, 1800, 
p 53, pi 0, f 4 a, 46 

Pleuroaonte ( Labynnthut ) goldmam Dali, Smiths Miac Coll vol 50, No. 
18, 1012, p 1, pi 2, f 1, 2 (Pim Range, east of the Canal Zone). 

Panama: Paya, and Rio Tucuti, Province of Panama (A A. 
Olsson) 

The color of “dead” shells is walnut brown, fading in places to 
pecan brown, there is no trace of banding “Live” shells would 
be darker 

Height 14 mm , diam 34 S mm , 5 whorls. Paya. PI IX, fig 4 
“ 15 “ " 34 “ Rio Tuouti 

Diam 34 mm (Forbes’ figure) 

The chief differential character of P npunculata is that the outer 
angle of the peristome is so far recurved as to form a conspicuous 
rounded sinus on the upper face of the shell This structure is 
developed further than in typical P otu Sol , which I figured in 
these Proceedings for 1910, pi 37, figB 5, 0, 7 Having now 
seen a good many Panamic Labynntht, I am satisfied that P npun- 
culata is specifically distinct. 

PleurodonU goldmam Dali was based upon specimens larger than 
typical npunculata, height 15 5 mm , diam 39 mm ; otherwise the 
description and figures agree Its locality, the Cerro Pine, is 
near the other localities given above, near the eastern boundary of 
the Republic 

F Unio donfr gipussliti mwM i i i (Pro 

Hdix annulifera Pfr , Proc Zool Soc London, 1851, p 260 (Dee 7, 1853): 
Monographia III, p 255 Reeve, Conch icon , Helix, pi 100, fig. 555 
(May, 1852) 

Panama, Cuming coll 

The shell appears to differ from P. npunculata only by having a 
wide white band at the acute keel. Stse, 13 X 34 mm I have 
not seen this form, which will probably be found m the eastern 
part of Panama Province 


Mratodooto (Lfttminttafl) oil Mol ) 

Pliably, Proc A N 8 Phils. 1910, p. 504, pi 37, flga 5, 6, 7 
Helix lahyrinthiu Chemnits, and of Deahayea, Mag de Zool VIII, 1838, 
p 1, pi 111, fig 1 Not of iAtnaiek. 

Colombia: near Cartagena (Lloyd B Smith) 

In a basal view of typical P. oht the panetal and basal margins 
of the peristome are seen to run parallel near the umbilicus,, and at 
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the peripheral extremity there is a notch In P o orthorhtnue the 
margins converge towards the umbilicus! and the outer extremity is 
but slightly or not at all notched. Compare figures 4 and 7 on 
plate 37, of my paper of 1910, where these forms were discussed 

Whether P otts proper occurs in the Republic of Panama remains 
doubtful The "Panama" records for it are old and have not been 
confirmed by recent collectors Mr Lloyd B. Smith gave me a 
senes which he collected near Cartagena, Colombia Probably all 
the reports of P otts (under the name labyrxnthus) from Panama 
were based upon specimens of P o orthorhtnua, but the typical 
form may perhaps extend from Colombia into the eastern part of 
the Republic 

FWorodont# otto orthorhimu Ptto 

Pleurodonte ( Ldbynntkus ) otts orthorhimu PiLsbry, Proc A. N S Phils , 
1010. pp 502, 605, pi 37, figs 1, 2. 3, 4 
Pleurodonte lobynnthm Dali Smiths. Misc Coll , vol 50, No 18, 1012, p 1, 
pi 2, figs 3, 4 Not of Deehayes. 

Near Tabemilla (Amos P Brown), near Gatun dam (A A Ols- 
son), and at Gorgona, collector unrecorded, C Z , Chagres (R 
Tate), a burned pasture near Danen and Alhajuela, C Z. (J 
Zetek), Quipo (J P Chapin), Santa Isabel (collector not recorded), 
Upper Chagres (Zetek) 

While this race stands close to P otts, yet the large numbers 
which I have seen from several places show considerable constancy 
m its special features, mentioned in the key It is the common 
Labyrtnthue of the Canal Zone, and so far as we know, the only 
species found there 

Specimens taken by Olsson run up to 48 mm diameter. 

H s ur odonto (Labjvl&llrai} uncigont (Petit) Text-fig 0c Plate IX, flg s 
Pllsbiy, Proc A. N S Phil* , 1910, p 606. fig 1 

Pleurodonte tenaculum Dali, Smiths Misc Coll , vol 62, part 3, p 361, pi 37, 
figi 6, 6, 10, 11 

IethmuB of Panama (type loc , Pavagean); Rio Puerco, Prov 
Panama (A A Olsson) Also over the border in Colombia near 
the Atrato River, Sierra Danen (Heighway, type of P tenaculum) 

This species appears to vary considerably in dimensions, but not 
much in structure or coloration. 

Height 9, diam. 27 mm , 6 whorls (Petit, type of uncuera) 

“ 6, 11 diam 30 mm ; umbilicus 5 mm. j 5 whorls (tenaculum, 

according to Dali) 

it Th e h«i ght assigned to P tenaculum must be an error 
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Fir 0 — Apcrtural views of a, Pleurodonte (Labyrinth us) chiru/uenn* mut 
tau Island of Borns del Toro n, typical P ckinquenns, Chtnqui Lagoon 
c, P unngrra, Itio Puerco Natural Siso 


Height 13, diam 34 mm , umbilicus 6 mm , slightly over 5 
whorls (Rio Puerco) 

Height 12 7, diam 33 4 mm , umbilicus 6 mm , (Rio Puerco) 

Whether the variation in size has racial significance cannot be 
decided without further collections, but in the absence of other 
distinctions, such races would appear weakly characterized 

Pleurodont* (Labyrlnthns) chiriquemU (PiUbry) Taxt-flg 6 a. b Plate IX, 8 

Proc A N 8 Phila , 1910, p 606, fig 2 

Chinqui (McNeil) Mono Creek, Prov Bocas del Toro, and 
island of Bocas del Toro, on fallen trees (A A Olsson) 

Comparison with specimens of P unctgera show this to be a 
strongly distinct species They inhabit opposite ends of the 
Republic Usually the hook in the basal Up is not developed as 
Buch, but as a lamina with thickened edge, as in text-fig 6 a 
This form may be distinguished as mutation tau. 


Eaehrytla anricoma haranenaU (Pda ) Text-flg 7 



Fig. 7 — Zachryria 
a havanentxa, Pana- 
ma City 


Cathedral Plaza, Panama City (J Zetek, 
Nov 21, 1917) 

Solid, imperforate, depressed-globose, naples 
yellow, stnate above (these, qualities suggesting 
the specific name), basal up thiokenedwithm 
by an outwardly truncate white plate. Diam 
of Panama City specimen, 25.2 mm., barely 4 
whorls The type measures, height 18, diam 
25 mm > 
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Introduced from Cuba Reported from Panama City as Pleuro - 
donte proinsona Pfr 18 in Zetek's 1918 catalogue 

SAGDIDA 

ThjMDophon oonipnreAtilli pnilU n iubap Text-flg 8 b 

Taboga Island, type locabty (J Zetek), Panama (Don Patncio 
M Paa) 

The shell is constantly smaller than T comspurccUella 1 ' 1 1 aperture 
less oblique and not so wide 



Fig 8 — a , Thysanophom conapurcaUUn, Menda, Yucatan b , T c pudla, 
type 
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Height 1 8, diara 8, umbilicus 0 75 mm 34 whorls Type. 

“ 18, “ 3, “ 0 8 “ 3* “ 

The constantly small size in 18 specimens Been appears sufficient 
reason for the recognition of this form Specimens received from 
Paz many years ago were in the collection without name This 
species was referred to as Amphtdoxa costeUata, d’Orbigny in Zetek's 
Los Molu8cos de la Rep Panama, 1018, p 17 

Thyi*nophon unite n up Text- Ob 0, 10 

Juan Mina, C Z (J Zetek) Type 45250 ANSP 
Similar to T corupurcateUa, but larger, having the spire decidedly 
higher and the last whorl much less compressed below the penph- 



Fig 9 — Thysanophora amt la Fir 10 —Detail of sculp- 

ture X 15, from 
photograph 


ery The retractive threads are very regularly developed, more 
delicate and a little closer Threads of the first whorl are widely 
spaced 

Height 2 3, diam 4 0, umbilicus 1 0 mm 34 whorls Type 
“ 21, " 3 5, “ 0 0 “ 3J “ Immature 

Thyuaophora balboa n sp Text-flf 11 

Thyeanophora cotupurealdla (Morel ) with the alleged synonym Helve 
panamerunt Pores, Pilabry, Proc A N 8. Phila , 1910, p 502 (no descrip- 
tion) Not of Morelet 

C Z Las Cascades, type loc (A P Brown), and Juan Mina 
(J Zetek) Panama (from Morelet coll), Tonosi, Los Santos 
Prov (A A Olsson) 

A species closely similar to T tmpura (Pfr ), but differing by the 
larger size, the whorls of larger caliber at all comparable stages of 
growth The umbihous is contained about 3| times in the diameter 
of shell The spire is moderately raised, but far less than in T 
canalu The wnorls are strongly convex, the last having the penph* 
ery above the middle. Sculpture of very low growth-wnnkles 
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Fir 11 — Thysanophora balboa, tjpe 

crossed by oblique, strongly retractive threads, about 06 or 07 
mm apart on the face of tne last whorl The color is dull gray- 
brown When cleaned it is somewhat glossy 
Height 4 mm , diam 5 8 mm , umbilicus 1 75 mm 4} whorls 
Type 

Height 3 mm , diam 4 8 mm , umbilicus 1 4 mm 4} whorls 
Much like T amita except for the larger siae, young shells of the 
diameter of adult amxta have the whorls conspicuously more robust 

Thynnpophwt mnUg p|||, 

Proc A N 8 Phils , LXII, 1910, p 507, fig 3 II B Baker, Ore Pap 
Mua Zool Umv Mich , No 107, 1920, p 13 (Cartaco, Venezuela) 

Los Cascades, C Z (A P Brown) 

Relatively large, with the spire higher than in any of the related 
forms. The retractive threads are only locally well developed, 
chiefly on the upper part of the last whorl, elsewhere blurred or 
broken. In an immature, fresh shell they are more extensively 
present, irregularly interrupted and bearing ragged cuticular ap- 
pendages The growth lines are rather inconspicuous Tne 
sculpture of the embryonic whorl is very weak 
Height 3 6, w diam 4 6, umbilicus 1 1 mm 41 whorls. 

Thysanophora canalts canacoensxs, new subsp , is the form from 
Cariaco, Venezuela, collected by F R Cocking, mentioned below 
the original account of T canalts It is smaller, with the sculpture 
of retractive threads well developed Height 3 05, diam 3 85, 
umbilicus 0 9 mm , 4$ whorls 

Thyuaopfaom omoidM (Tito) 

Filabry, Nautilus XXXIII, 1920, p 96, text fig 4 
Panama City (J Zetek) , Bocas del Toro (Ralph Tate) 

This species is easily known by the high contour of the shell and 
its minute umbilical perforation The retractive threads are well 
developed. Its synonymy has been discussed in my paper of 

>* Not 8 8, as stated in tho original description 
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1020 A very large and high specimen from Panama City measures 
height 2 95, diam 3 mm It is usually somewhat smaller and 
relatively lower, height 2 3, diam 2 5 mm , 4J whorls (specimen 
from Nicaragua, R Tate) 

Miorooonua tonaittrnm n sp Toxt-flg ite 

Canal Zone Barro Colorado Island, collected by Mr J Zetek 
and I Molino, in the termitanum of Leucotermes tenuis Hagen, in 
soft, dry wood on the ground Type 140824 ANSP 

The shell is umbilicate (umbilicus contained nearly 5 times in the 
diameter), the spire somewhat high, of 4J whorls, the apex obtuse 
The first 1 J whorls are whitish buff and appear to be smooth, with- 



ftg 12 — a, Microconut termtarum, type b, M tnlhtimi Pfr , Mirador. 


out sculpture; after which the surface is chestnut-brown, dull, very 
minutely, indistinctly roughened by unequal, close, microscopic 
wrinkles, cut by weakly incised spiral lrnes Whorls are strongly 
convex, the last rounded evenly, slowly descending a little in front. 
The aperture is broadly oval, somewhat excised by the preceding 
whorl Peristome thin, not expanded except at the oolumellar 
margin, which overhangs the umbilicus somewhat 

Height 2 1, diam 2 0 mm , width of umbilicus 0 5 mm 

This little snail resembles Microconus wtlhelmi (Pfr ) of the Vera 
Crus region, but the whorls are greater in caliber, the individual 
whorls and the whole shell higher, and the umbilicus is deoidedly 
smaller. Under the microscope the last whorl is more roughly, 
irregularly sculptured than M wUhdmt, which has the spiral lines 
better developed and the granulation more even and distinot. 
Strebel and Pfeffer did not use high enough power to see the spiral 
striatum of M wilhelmi which, decussating the fine growth strife, 
gives the surface a “setdengl&nsend” sheen mentioned by them. 
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A rather small example of M vnlhelmi from Mirador, the type 
locality, is drawn in fig 12 6 for comparison with M termxiarum . 
It measures height 2 4, diam 3 2 ram , 41 whorls Umbilicus 
contained about 31 times in the diameter 

Mxcroconu « Strebel and Pfeffer, based upon the single species 
Helix mlhelmi Pfr , is one of several East Mexican groups of small 
hekcoids which cannot yet be classified definitely The shell has 
some resemblance to the Palsearctic genus Pyramtdula (P rupeslm), 
belonging to or near the Pupillidfie It might, again, prove to be an 
endodontid snail, or it may belong in or near Thysanophora Until 
something is known of the anatomy, I do not see that there is suf- 
ficient evidence for forming an opinion, and none is intended by the 
place here given it 

The shell is patuloid, rather elevated, with smooth initial whorl 
and microscopically decussate later whorls, which have umform 
pigmentation darker than usual in Thymnophora 

BULIMULIDiE 
Kn to Genera 

[Large shells, over 40 mm long 2 

1< Smaller, thin shells, with ovate aperture and thin, 

I simple or expanded lip 4 

[Shell solid and strong, with thick or reflected lip 3 

2 Shell with thin, unexpanded lip, ovate, smooth, with 

zigzag color pattern Oxystyla 

Oblong, fusiform, with narrow aperture, reflected hp 

3 and strong columellar fold, about 42 mm long Aunn 

Broadly ovate with large, ovate aperture and no colu- 
mellar fold, length 79 to 85 mm Plekocheilus 

Embryonic whorls indistinctly wrinkled, color dull 
J brownish Bulimulus 

4 1 Embryonic whorls with fine, very regular lattice sculpture 
[ Drymxus 

Anris distorts psnamsiurts Pli« 

Proc A N S Fhila., 1910, p 507, pi 37, fig 8, 9 
Between Tabermlla and San Pablo, C Z (Amos P Brown) 
Barro Colorado Island (Zetek) 

FUfcoohstiui pin tonsil Dsll 

Smiths* Misc Coll , vol 59, No 18, 1912, p 2, pi 1, figs 1, 2 
Pirn mountain range (E A Goldman) 

A very fine, broadly ovate shell with large aperture Height 79 
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to 85 mm , diam 54 to 67 mm. The Cerro Pure stands south of 
the head of the Rio Tuouti, in the eastern part of Panama Province 

Buttmnhu mlcolor (Sowb ) 

Penco Island) Bay of Panama (Cummg) Taboga Island (James 
Zetek) 

More slender than B comeua, otherwise 
doubtfully distinct 

BvUsmilns corn* as (Sowb ) Toxt-flg 13 

Panama City and Old Panama, R P , Bal- 
boa and Ancop ( J Zetek) , Los Cascades, (Amos 
P Brown), Gatun (D E Harrower) 

A plain, light brown species, usually 14 to 
17 mm long, the diameter half the length, 
more or less Recorded as B constnctus Pfr 
in Zetek, 1918 

Dijbmmiu expuMtu balboa n nibap Plate X, flga fi, fl, 7 

Rio Puerco, Prov Panama Type No 140691 ANSP , collected 
by A A Olsson 

The shell is umbihcate, ovate-comc, thin but moderately strong, 
with straightly conic spire of moderately convex whorls, the last 
one well rounded, flattened at the base, bluntly but strongly angular 
around the ample umbilical cavity Suture evenly impressed! de- 
cidedly rising to the aperture, in the later whorls bordered by a 
very narrow brown hne. Sculpture of If embryonic whorls as m 
typical Drymaeut, several whorls following are lightly marked with 
growth lines, penult whorl is weakly stnate, the last whorl strongly 
so, the stnae arching backward a little, covered also with minute 
and rather weakly incised spiral lines The aperture is vertical, 
marked within like the outside The peristome expands broadly, 
trumpet like, the outer margin being regularly curved, the oolumel- 
lar margin straight (or sometimes curved inward), vaulted over the 
umbilical cavity, columella straight (or sometimes convex). 
Color, nearly white, faintly brown tinted towards the base, marked 
with sigsag, brown streaks, which are vanegated by the white 
stnae, on the spire the streaks become short. The umbilicus is 
gray-brown within, with a brown band just within the light basal 
ndge. The apex is white The expanded bp is white, very faintly 
violaceous at its inner curvature; the columella family violaceous 
(or dull purplish-brown) 

Length 36.7 mm , diam 21 8 mm , length of aperture 21 mm. 
6} whorls. 

While this shell is very similar to the Peruvian D «xpa**iM, it 


very similar, and 



Fig 13 — BuUmu- 
lus corneuM, Ancon, 
n&t sue 
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does not agree in detail with any of the specimens of a rather nu- 
merous senes compared 

Drymaeua mmhmai (Brod ) Text-ng ua 

King’s and Saboga Islands, Bay of Panama (Cuming) 

“ So translucent that the internal pillar and structure of the shell 
may be plainly viewed through its glassy surface ” Pale yellow 
Length $ inch 6 whorls 

The figure is from a photograph of the original illustration 
Drymamu translucent tororcula n xutup Text-fl* 14 c 

Taboga Island (J Zetek) Type 45238 ANSP. 

Similar to D trqnslucens in transparence, excessively thin and 
fragile The clear surface shows some white streaks, and it is 
faintly brown-tinted near the apex There are some very faint and 
indistinct traces of impressed spiral lines Length 13 5 mm , (ham. 
6 5 mm , 6 whorls Near D t subfioccosus Pils 

Diymaaoa taranxlncenx miMUni n xubsp Text-flg ub 

Tonosi, Prov Los Santos (A A Olsson) Type and 5 paratypes 
140281 ANSP 

Translucent, very fragile, with the last whorl shorter than in 
the preceding forms, subangular at periphery, especially in im- 
mature stages, marked with white streaks, irregularly more or less 



Fro 14 —a, Drymttut trantluoen* Brod (after Sowerby, bem* yellow, thu 
figure photographed abnormally dark) b, D I mutuus a, a t tororcula. 
d, D pasamwuM, after Sowerby Figi b and c enlarged. 

interrupted, especially on the penult whorl Having microscopic 
spiral lines, close, though weak on the spire, scarcely developed on 
last whorl Length 11 mm , diam 6 1 mm , aperture 6 mm , 6 
whorls 

Dqrfluwu paTumwiili (Brod ) Toxt-flf 14 d 

y. pgn and Saboga Islands, Bay of Panama, on the trunks of 
large trees (Cuming) t 
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Shell ovate-fusiform, rather glossy, diaphanous, pale tawny; 6 
somewhat swollen whorls; lip slightly subreflected. Length 1, 
diam i inch 

The figure 14 d, from Sowerby’B Conchological Ulustrations, is 
said to represent a Saboga Island specimen I have not seen this 
species 

Brymaeu altemana (Beck) Text-flg. I Hi. 

Bay of Panama Kings and Saboga Islands 

Thin, white, with walnut-brown bands, five on the last whorl, 
three on the penult Glossy, with lightly engraved spiral lineB 
Usually 16 to 20 mm long, but the size appears to be quite variable, 
the type about 22 X 12 mm 

A form of this species taken by Olsson at Tonosi, Los Santos 
Province, is smaller and more slender than typical D atiemans, 
the aperture is smaller and the bands are narrower Apex black 
Length 15 5 mm , diam 8 mm , aperture 8 6 mm. , 5 J whorls 

Buhmus tnctngulalus Anton 1 * is an unfigured form said to be 
more elongate than D alter nans, with the last whorl more obese 
and shorter, light yellow with three dark brown bands Length 
1^ inch , diam § inch “Saboja Ins ” 

Drymasu Jossphns nruu, n subop. Test-fig 10 a 

Mono Creek, Prov Bocas del Toro, type loc , Senon Creek m 
the same Province (Olsson) , between Tabermlla & San Pablo, C Z 
(Amos P Brown) 

Similar to D josephus by the short whorls, short aperture and 
brown streaks on a white ground, but it differs by having the columel- 
lar lip pressed in at its insertion, the umbilical area behind it much 
smaller than in D josephus of Costa Rica 

Length 28 5 mm , diam 12 7 mm , aperture 12 7 mm. 

This is the form mentioned as near D josephus in my paper of 
1910, p 503, only imperfect specimens were taken by Professor 
Brown 

Diyaasu aoahnaovlatas Pita 

Garachino, Prov Panama (A. A Olsson), mut perversus Chin- 
qui Mt (Angas, P Z. S 1879, p 497, as B maculatus Lea) 

The white shell has five brown bands on the last whorl, the upper 
three interrupted into square spots, the fourth wider, continuous, 
and the fifth around the umbilicus The glossy surfaoe is closely 
engraved spirally 

** See Man Conch , XII, p 88, for the original description 
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The single specimen taken is smistral This form may be called 
mut. perversus, text-fig 15 c 

Dr yaiwu fauuitatus Fulton Toxt-flg 15 b 

Near Chinqui Lagoon, on ceiba trees (W F Webb, 1911) 



Fig. 15 — a, Drymtrus jostphua errant b, 1) inusitatu*, Chinqui Lagoon 
c.D nemvmaculaiu* mut perwrtw* i>, D alternant, “Panama ft e, D alternant , 
Tonosi 

Smistral, very pale yellow, closely engraved with spiral lmes 
Length 27 mm , diam 12 mm , aperture 12 5 mm , 7 whorls 

Drymastu hoffmamri (v Mar tom) Toxt-flg is 

Otostomus tnfnctus var hoffmanm v Martens, BjoI Ccntr Amrr , Moll , 
p 225, p] 14, fig. 11, 1 la (September, 1893) 

Drymaeue prtatom Da GosU, Prov Malar Soc London, VII 1906, p 9, 
pi 1, fig 9 Var coneeUata , fig. 10 

Chinqui (Da Costa) Type of hoffmanm from central and south- 
western CoBta Rica 



Fig. 16 — Drynurut haffmannx, Chinqui Natural sue. 

The banded form, figB 16 b t V is the typical color pattern of 
hojfmanm, the streaked form, a, a', of preetoni Da Costa’s var 
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cancellata was a connecting form, having both bands and streaks 
All have the lip pink-bordered 

Drymsau* bniibMili (v Mart ) Text-fig 17 a 

OloaUmut buoabetuu v Martens, Biologia Centr Amer , Moll , p 218, pi 13, 
figs 21, 21a, 1803 

Bugaba, Prov Chmqui, at 1000 ft (Champion) 

Subimperforate, long and rather thin, yellow, marked with 
rather wide and mostly short black streaks PenBtome slightly 
expanded, the columellar margin somewhat thickened and dis- 
tinctly twisted Length 27 mm , diam 1 1 mm , aperture 14 mm 

I have not seen this species 

Drymaaus ohirigoienxli Da Coats Text-flg 17 A 

Drymaeut chiriquiemu Da Costa, Proe Malae Soc London IV, p 238, 
pi 24, fig 1 Man Conch XIV, p 102 

Boquete, Chmqui 

Whitish, painted with three purplish-brown cones with longi- 
tudinal streaks of the same color between them, lip reflexed, pale 
salmon colored Length 29 mm , diam. 14 mm , aperture 17 mm 

I have not seen it 

Drymaeus is an important genus throughout the humid mainland 
tropics, and is represented more or less abundantly except in sa- 



Fig. 17 —a, Drymtui bugabmtu, after v. Martens, b, D dnnqmmtit, after 
Da Costa. Natural suo. 

vanna or and distnets, where Buhmuhu appears to replace it As 
in most large and vaned genera, numerous subdivisions have been 
named In the Manual of Conchology I found it more convenient 
to group the species geographically than to attempt a ngid classi- 
fication, but certain characters of the teeth were indicated which 
will probably prove significant for systematica when the radula of 
more species are known However, some notes on the subgeneno 
affinities of the Panamio species may be in place here. 
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D expamus balboa has the well-expanded Up of the typical section 
of Drymxu8 } 1 and seems very closely related to Peruvian forms 
It is the only distinctively South American Dryynxus of the P&namio 
list D bugabensts, D chxrxquxtnsxs and D hoffmannx appear to 
stand with the Mexican “GonxognaihmvA” species D josepkus 
errans belongs to a little group of Costa Rica and Panama in which 
the hp is well expanded, but the whorls and aperture shorter than 
in “Goniognathmus ” I call it Section Metadrymwus, type D 
josephus (Angas) It includes also D zhorqutnensis (Angas), but 
no other species now known 

All other Panamic species have the hp simple They appear to 
belong to the section Mesenibrxnus Albers *° Anitdrymmus Ger- 
main* 1 has the shell characters of Mesembrtnus except that the 
shells are simstral, but I doubt whether this section or subgenps can 
be upheld, as the several simstral species known do not seem to be 
directly related to one another, but rather to various diverse dextral 
stocks Metembrtnus is well represented in South America, Mexico, 
the West Indies and Florida The distinction between itfesem- 
brtnus and Drymmus of the Goniognathmus type seems at times 
rather forced As von Martens remarked, the species “are linked 
to one another by gradual affinities ” 

Oxystyla prinoeps (Brod) Text- 0 * is 

Between Tabermlla and San Pablo, C Z. (Amos P Brown); 
Barro Colorado Island ( J Zetek) , Bugaba, Prov Chinqm (Cham- 
pion, Biologia, p 629), Quipo (J P Chapin) 

An elongate specimen of 0 pnnceps deceptor Pile was recorded 
from Panama in Manual of Conchology XII, p 117, pi 24, fig 25 
It was acquired by A D. Brown from Luders over fifty years ago, 
the collector unknown Some doubt may reasonably be entertained 
about the locality Von Martens (Biologia, p 187) gleaned from 


1 The type of Drymcsua is D hygrohyteu* (Orb ), of Bolivia. In an extensive 
Mexican coup of species the hp is similarly expanded, the subgenus Goniog- 
ruithmu* Fisher A Crosse, Mias. Scient Mex., Moll 1, 1875. p 473, with the type 
D laUrei (Pfr ), has been provided for them Whether this group is separable 
from Drywueu* proper appears doubtful, and can hardly be determined until the 
type of brvmctu*, or some closely related species, can be dissected 
The Andean “group of D fwrriti ” of my Classification of Bulimulid*, page 
xhv, in Manual of Conchology, 1902, seems rather distinct The new section 
(mymew is proposed for it, type D fwrriri (Pfr K , 

“Die Hekcoen, 1850, p 157 D vuyutaiui ( F6r ), (elongates Bolton) was 
nett ed as type by yon Martens, 1800 

* Mias Arc Muriel Equat Am^r du Bud, 1899-1906. IX, Zoologie, 1910, p 
C43. D fnuntatoM Fult. is here designated type of Antidrymaw! 
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previous literature the localities Panama (Cuming), and Islands m 
the Bay of Panama (MacNeil) for Ortaltchus obductm Shuttl 

[•» Oxysiyla obducia I These old records 
need confirmation. Orthahcus undaius , 
reported by Zetek, 1918, appears from 
photographs sent to be immature 0 
prtnceps There is a rather peculiarly 
marked form on Taboga Island (Zetek), 
I have seen only a young specimen, the 
exact race of which remains uncertain 



ACHATINIDJE 

Our species are small, tumted or high- 
comc shells, somewhat transparent, usu~ 
ally clear gray or yellowish gray, glossy, 
either nearly smooth, lightly stnate or 
with thread-like nblets Subuhna and 
Opeas are often seen to contain rela- 
tively large white eggs before attaining 
much more than half the full size of 
the species, also, the maximum size varies in different colonies 


Fig 18 — Oxytyla pnn 
cep*, Quapo 


Key to Species 


1 

2 

3 

4 

5 


6 


Columella distinctly truncate below (obliquely or abruptly) 2 
• Columella concave below, curving into the basal 
, margin, not sinuate or truncate 7 

Slender, length of aperture less than one-third that of 
the shell, which is 12-23 mm. long Subuhna octona 

Stouter, more broadly come, with aperture occupying 
i more than one-third the length of the shell 3 

A parietal lamella present; length 10-15 mm (fig 19 a) 

Lephnarta lameUata concentrtea 
No parietal lamella . . 4 

Surface having thread-like strue 5 

Smoother, the stnation weak and fine 6 

Columellar lamella well developed (fig 19 1) 

Lephnarta interstnata 

Columellar lamella weakly developed (fig 19 d, e, k) 

Lephnarta fiheoatata. 

Form wider; columella abruptly truncate below (fig 
19 h, t, j) Lephnarta panamenete* 

Form narrower, columella very obliquely truncate be- 
, low (fig. 19/, g) Lephnarta eoetarieana. 
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7 


8 


9 


[Shell of short, closely coiled, more or less ribbed whorls, 

about 8 mm long, 8$ whorls (fig 21 d) Opens beckianum . 
Whorls not so short, more or less ribbed, form narrower 

(fig 21 c) Opens micro 

[Whorls longer, merely finely stnate 8 

Small and slender with straightly conic spire and fine, 
well curved strue, outer lip strongly retracted 
towards its upper insertion, about 5 mm long, of 5J 
whorls (fig 21 b) Opens pumilum 

Larger species 7 to 10 mm long, with more whorls 9 

Spire straightly tapenng, striae decidedly arcuate, be- 
coming slightly stronger, “gathered,” below the 
suture, aperture rather narrow, 8 5 mm long, 
whorls (fig 21 a) Opens grnctle 

Spire somewhat thicker, striae finer, less arched, not 
puckered below suture, 8 9X2 mm , 8§ whorls 

Opens adamsi. 


Bnbnttna ootonm (Brag ) 

Sansan Creek, Prov Bocas del Toro, Tonosi, Los Santos Prov 
(A A Olsson) Ancon, Panama City and Taboga Island (J 
Zetek) 

Part of the specimens of this common species from Panama City 
and Tonosi Creek are the very long form trochlea Pfr , up to 23 mm 
long, of 11$ whorls, the ordinary length is 13 to 16 mm 


Laptturis iMMlIrti oonc entri o (Roevo) Text-n* 19 a, ft, e 

Tonosi, Prov Los Santos (Olsson), Panama City, near Darien 
and Taboga Island (J Zetek), Gatun (D E Harrower) and be- 
tween Tabemilla and San Pablo, C Z (A P. Brown) 

This is the largest Panamic Lepltnartn, and the only one possess- 
ing a parietal lamella The form with irregularly spaced, thread- 
like axial nblets, known as var concentnca, is the prevalent form, 
though some of the specimens from Taboga Island approach the 
smoothish typical form of the species Panamic specimens seen 
are from 8 to 11 mm. long, but it is known in some places to run 
up to 15 mm 


Lapllaarla tatantoiate (Tato) Text- fig 19 ( 

Man. Conch XVIII, p 310, pi 41, fig. 12. 

Island in the Lagoon of Bocas del Toro (Tato) 

A cotype received from Tate is figured It differs from L filt- 
eof tala chiefly by t)ie stouter figure and the much stronger columellar 
lamella. The nblets are slightly more widely spaced 
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The specimen figured measures length 7 8 mm , diam 3 6 mm , 
aperture, length 3, width inside 1 7 mm , or including columellar 
hp, 2 25 mm , 0J whorls 

Leptinwia fllieottate (Strebel 4c Pfeifer) Text-Use. IS t, *, *. 

Lamdlaxit filtcostatus Strebel, Beitrag Mex Land- und SfisawMser-Conch , 
V, 1882, p 113, pi 17, fig 10 (San Miguel Jueuind, Guatemala) 

Between Tabermlla and San Pablo and at Los Cascades, C Z 
(A P Brown) Taboga Island (J Zetek) 

The shells identified as this species are not so widely come as 
L. inter striata (Tate), and the columellar truncation is much less 
abrupt The columellar lamella is very low in the adult specimens, 
slightly stronger m younger ones, such as fig 19 e The outer hp 
is distinctly thickened within in the fully adult Btage, 

Two specimens measure 

Fig 19 d Length 8 3 mm , diam 3 75 mm , aperture, length 33, 
width 1 7 or including columellar hp, 2 4 mm , 6} whorls Between 
Tabermlla and San Pablo, C Z 

Fig 19 k Length 7 3 mm , diam 3 4 mm , aperture 2 75 X 
1 5 (1 9) mm , 6)4 whorls Taboga Island 

I have not been able to compare Guatemalan specimens of filt- 
costata From the figures and measurements given by Strebel it 
appears that it has a slightly shorter aperture than the Panamio 
specimens 'As the difference seems very small, I assume that they 
are of the same species. 

Ltptinarift oostarleana von Marten*. Text-Jig 10 f, $,20 b 

Biologia, p 320, pi 18, fig. 15 (San Jos4 m central and various place* in 
southwestern Costa luca) 



Fig 10 — a, », c, LepHnaria lameBata concmtrioa. d, x, L fihootU Ua t nr 
Tabermlla. t, o, L coataricana , TonosL H. i, j, L pcawmentU, % L fi U- 
co&tata, Taboga. l, L mientriata, cotype, Nicaragua X 2 H 
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Tonosi, Los Santos Province (A A Olsson) 

This species stands close to L patuimensts but differs by the 
shape of the columellar lamella, which is lower and evenly curved 
from its emergence to the lower end This shape is clearly shown 
in von Martens’ figure, also in our fig 20 b In L panamensxs the 
lamella is noticeably stronger, and its curvature is decidedly more 
abrupt near the lower end, giving the columella a truncate appear- 
ance The whole shell in L panameruna tapers more rapidly from 
a perceptibly wider last whorl In both species, the fully adult 
shell has a rather broad but slight callous thickening within tho bp 
While the two species are rather similar, the peculiarities mentioned 
enable one to separate mixed lots without difficulty 
One of the shells from Tonosi measures 

Length 9 4 mm , diam 3 7 mm , aperture length 3 3, width 
inside 1 5, including columellar lip 2 2 mm , 7 whorls (fig 20 b ) 



Fig. 20— a. UpHnaria 
menSU var , Taboga I 



Lapttnaria Pfl» Text-fig 10 ft, U, M 

Proc A. N 8 Phila., 1910, p 608, fig 4. 

Between San Pablo and Tabermlla (type loc.; AP Brown), 
Balboa, C. Z. (J Zetek) Panama City (J Zetek); Tonosi, Prov. 
Los Santos (A. A. Olsson) 

Readily separable from L costancana by the broader cone of the 
spue and the stronger columellar lamella. The type lot consists 
of numerous rather small specimens only, but eggs are seen in the 
penult whorl, shining through the shell In the largest specimens 
from Tonosi, fig, 19 1 , the lip is distinctly thickened within Those 
from Panama City, fig 19 j } are also large 
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Fig 19 h Length 8 mm , diam 3 5 mm , aperture 3 2 mm 
long, 2 2 mm wide (mol columellar lip), 6} whoru Paratype 
Fig 19 1 Length 9 4 mm , diam 4 0 mm , aperture 3 3 mm. 
long, 2 5 mm wide (inci columellar lip), 7 whorls Tonom 
Fig 19 j Length 9 0 mm , diam 4 0 mm , aperture 3.4 mm. 
long, 2 5 mm wide (inci columellar lip) , 6f whorls Panama City. 

On Taboga Island Zetek collected many examples of a slightly 
more broadly conic form, fig 20c, the figured one 'measuring 
length 7 3 mm , diam 3 5 mm , aperture 3 mm long, fully 6 
whorls 

Op«u pqmflnm (pfr ) Toxt-flg 21 6 

Opea* goodqlh Miller, Pilsbry, Man. Conch , XVIII, p 200* 

C Z Los Cascades (A P Brown) , near Danen (Zetek) Bocas 
del Toro Prov (Ralph Tate) , Panama City (J Zetek) 

Small, rarely over 6 mm long, with slender, straightly come 
spire, the outer lip strongly retracted to its upper insertion, stnation 
fine The shell figured is 5 mm long, of 5{ whorls 

OpsM iradU (Hutton) Text-fig 21 a. 

Man Conch , XVIII, p 138 
Quipo (J P Chapin), Panama City (Zetek) 



Fig 21 —a, OpeaB graciU, Quipo B, 0 pumtlum c, 0 micro, n, O beck- 
% anum, Taboga I 

Known by the rather straight, long spire, the very equable and 
moderate convexity of the whorls, the distinct, arcuaU stnation, 
usually stronger and a little puckered below the suture, and the 
long aperture The example figured is 8 5 mm long, of 7| whorls 
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It is very widely spread in the tropics of both hemispheres 
Listed as Subultna mimosarum d’Orb in Zetck’s 1918 Catalogue 

Opata adaasl Plli 

Man Conoh , XVIII, 1006, p 216, pi 50, fig. 18 
Panama (C B Adams) 

This was inadvertently referred to as Opeas panamense Pils in 
Proc A N S Phila 1910, p 503 It has a thicker spire than 
0 gracile with very fine, less curved stn» Length 8 9 mm , 8$ 
whorls I have seen only the single specimen contained in the 
Adams collection in the University Museum at Amherst 

Opaaa mlcra (Orb ) Toxt-flg at e 

Manual of Conchology, XV111, p 103 

Island in the lagoon of Bocas del Toro, in forest (R Tate for 
Bulimm tryonianw ) Canal Zone between Tabermlla and San 
Pablo (A P Brown), and near Danen (J Zetck) 

It is Bomcwhat intermediate m form between 0 gracile and O. 
becktanum Perforate, with very obtuse summit, more or less 
ribbed on the spire, the nblets threadlike Size variable, 4 mm 
long with 5 whorls, to 6-9 mm with 7 or 8 whorls 
A variety iryontanum (Tate) has been distinguished, but speci- 
mens seen which were received from Tate do not appear to differ 
materially from many lots of 0 mtcra, and I am inclined to discard 
the name 

OpcM (Sjaopeu) bedduuun (Pfr ) Text-flu 21 1 

Drift of San San Creek, and Mono Creek, Prov Bocas del Toro, 
Tonosi, Prov Los Santos (A A Olsson) , Taboga Island (J Zetek) 
Known by the very short, strongly convex whorls, more or less 
nbbed The figured specimen measures 8 mm long, 8} whorls 

GLANDINIDE 

Bagtoadta* (Uetytai (Brod ) PUte X, flge l. 2 

Rio Puerco, Prov Panama and near Lagarto, Prov Colon, (A A 
Olsson), between Tabermlla and San Pablo (A P Brown) Near 
Cartagena, Colombia (Lloyd B Smith) 

The shell is fusiform, with concavely tapering spire, slender 
above, below the periphery the last whorl tapenng, slightly convex, 
thin but rather strong, penstracum thin, opaque cinnamon to cin- 
namon-brown in color, whore deciduous showiiig the light pinkish 
cinnamon under color Surface dull, except the early whorls which 
are gloesy. First whorl flattened above, convex, smooth, the 
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second convex below the suture, also smooth, following whorls an 
evenly, weakly convex. About the middle of the third whorl im- 
pressed spiral lines appear, weakly at first, soon becoming more 
deeply bitten, about 10 at the end of the third whorl, a few more on 
the later whorls, these lines becoming obsolete on the penult whorl 
About the middle of the fourth whorl axial striae appear weakly, 
on the penult and last whorls the stnss become regular, strong, and 
crossed by extremely fine, close spiral stne The sutun is but 
weakly impressed; with a narrow margin below, bounded by an 
impression whieh is deeper on the intermediate whorls The aper- 
ture is very narrow. Outer lip arching forward somewhat m the 
middle, regularly curved Columella gently concave, abruptly 
truncate 

Length 63 mm , diam 24 3 mm , length aperture 32 mm., 7} 
whorls 

This fine Bpecies is related to E striata Mtlller, E stnatida Vern- 
hout,** described from Lawa, Surinam, and perhaps also to E 
venetudensts Preston,” from Menda, Venesuela, but it differs from 
all m various details, particularly in the sculpture of the early 
whorls 

The locality of Helix striata Mfiller was not known. The 
figure M would apply to either of the races of the stnata complex 
E von Martens in 1860 defined three forms, stnata Mail., dactylus 
Brod and strtgosa v Mart. He restricted stnata to the form with- 
out spiral striae — that is, I suppose, without very distinct spirals 
Miller” recognised this distinction and figured as Glandina dac- 
tylus "Brod an Ecuador specimen having spiral lines This species 
was originally described from Tumaco Island, near the Colombia- 
Ecuador boundary. Miller’s form agrees with Reeve’s” figure of 
dactylus in having the upper whorls very slender, a character notice- 
able also in Strebel’s figures of shells from Sonson, Colombia.” 

In his latest consideration of the subject von Martens* united 
all the forms under G. stnata, but it appears to me that two speoies 
or very distinct races, distinguishable by characters of the sculpture 
and shape of the columella, are involved I have not enough 
definitely located material to work the problem out. Our Panamic 
form agrees best with the figure of E dactylus Brod , but differs 


« Notes Leyden Mus.. XXXVI. 1914, p 6. 
"Ann. Msg. N H. (8). Ill, 1909, p M 8 
M Srat Conehyl, Cab IX, pi 190, fig. 1090 
"Mslsk Bl.XXV,p IW 
M Conch Syit , II, pi 179, flg. 16. 


"Bdtrag Mex.lf.pl 
“Bid Central!- \mer 


7. fig. 15 ti, i 
, Moll t p. 79 
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by the slightly less slender early whorls In the absence of topo- 
types of dactylus, for comparison, a full account of the Isthmian 
form is given above, with figures 

ftlfUnillm ftkanto* n ip Plata X, 11*. 8 plato XI, flga 5 a, 7 

This species will be described on p 128. It is apparently what 
Strebel reported and figured from Chinqui as Glandtna sower byana 
Form B Also the species reported under that name from Chiriqui 
by von Martens (Biol Centr Am , Moll , p 55) was, I presume, 
E gtgantea, the Costa Rican species, and not the true E sower- 
byana of Mexico I have not seen Chinqui examples 

Knglandina eamlafl (Beck) Plata X Asa 8, 4 

Panama City (J Zetek and others), between Tabermlla and 
San Pablo (A P Brown), Tonosi, Prov Los Santos (Olason), 
Chiriqui (Scbltiter, Biologia, p 611) 

The very regular and fine stnation of this species is poorly rep- 
resented in the figures . 

This is the most widely spread Euglandina of Middle America 
E carmtnensts (Morelet) of Zetek’B list, 1918, seems from a photo- 
graph sent, to be £ cumtngi A dead specimen of E cumtngt was 
picked up by Hebard and Eehn at Puerto Colombia, Dept Atlan- 
tico, Colombia Dead shells were taken on the hill “La Popa," 
near Cartagena, by Professor A P Brown, and it is known from 
some places m Venesuela *• 

'The figures of F4russac, which Beck refers to, represent a large 
form with short ppire, such as is common in some Nicaraguan 
localities, where, however, more lengthened shells also occur 
Measurements in mm follow 

Length 63 0, diam. 24, length aperture 32 5 Polv6n, Nicaragua. 
*“ 55 0 " 25, “ “33 0 

“ 42 5 “ 18, “ “ 23 0. Panama City 

“ 40 0, “ 17, “ “ 22 0 Tonosi 


(Ds Coitt) Ttzt-flg 22 b 

Glmdtno chirurvUntu Da Costa, Proc Malao Soc , London, IV, 1900, 
p 66. pi 7. ng 2 

CHandina chwntutna v Martens, Biologia, P 612 
Euybmdtna dttnquw nn* Pilsbiy, Man Conch , XIX, p 203. 


Chinqui (Da Costa). 

A small species, diffenng from E auranitaca by having the out* 
" H. B Baker, Oco. Pap Mus. Zool. Umv Mich , No. 1M, 1925, p. 48 
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lines of the spire nearly straight, not concave, and the axial stnation 
is slightly stronger There are fine spiral lines 
Length 19 5 mm , diam 9 0 mm , aperture 9 0 mm , 5 whorls 
(Da Costa) 

Length 20 2 mm , diam 9 2 mm , aperture 9 8 mm , 5$ whorls 
(paratype, figured) 



Fir. 22 — a, Euglandtna broctontomhnt, type and paratvpe n, E chinquxmn*, 
C'huriqui c, <S Ureplostyla vtrtdula, Mona Creek n, Euglandtna auranttaca, 
Boats del Toro 


ftnUiHUwa a nra n t Uea (Angas) Text-ag as d 

Clandtna auranttaca Angaa, Proc Zoo) Soc London, 1879, p 480, pi 40, 
fig 8 

Panama “Boca del Toro, South America ” (R Swift coll “from 
Mr Duff of Jamaica,” 24808 AN8P) 

E auranttaca was described from one example collected in Costa 
Rica “from the hilly country” by W M Gabb 
Mr J R LeB Tomlin has kindly compared various specimens 
with the type in the British Museum, 79 7 22 34 of the register 
He sayB of it “one example (dedit Angas), very smooth, shining, 
polished and immature, of a warm fulvous color, columella within 
has a distinct pinkish-orange tinge There is no trace whatever 
of fine spirals, with a very strong (platyscopic) lens one seemed m 
some lights to glimpse traces of one or two stronger spirals on the 
body-whorl, but it was rather doubtful I think that your pair 
from ‘Boca del Toro’ are this species They are much less 
polished, larger and broader, more bleached, but all this might be 
due to condition I have three good examples of auranttaca from 
Costa Rica ” 

The specimens here figured have much the appearance of E. 
broctontomhnt, the spire being somewhat concavely come and the 
summit quite obtuse, but they differ by the more concave columella 
and by the entire absence of fine spiral lines. The margin below 
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the suture, distinctly defined by an lmpresssed line, is narrower 
than in E broctontomhni. Both are bleached white 

Length 23 mm , diam 10 5 mm , aperture 12 mm , 6 whorls 
“ 22 “ “ 9 8 “ “ 11.3 “ 6 “ 

CocUadlo* broetonto m M n l new apodee. Toxt-flg 23 a 

Olandxna tsabeQtna Pfr , var , Angas, Proc Zool Soc London, 1870, p 480 

Costa Rica • without more definite locality (W M Gabb) VeBta 
Farm, Estrella Valley, type locality (JAG Rehn, 1923) Cahu- 
ita, and Rio Jiminey at 50 ft elevation (A A Olsson) Panama: 
Mono Creek, Prov Bocas del Toro (A A Olsson) 

The shell is oblong-conic, thin but moderately strong, between 
chamois and pinkish-buff (but varying somewhat in tint m different 
examples), very glossy, with sculpture of light, irregular axial strus 
and very fine, close, delicately engraved spiral lines The summit 
is very obtuse, spire with noticeably concave outlines, the in- 
dividual whorls weakly convex The last whorl is rather ventncose, 
its basal slope convex The nearly even suture has an impressed 
margin. The aperture is rather wide m the lower half, with ob- 
liquely truncate basal outline The outer lip is slightly straight- 
ened, thm but with a smooth finish The columella is slightly 
concave, the truncation very close to the base 

Length 28 8 mm , diam 12 5 mm , aperture 14 7 mm. 6$ whorls 
Type 

Length 29 mm , diam 11 7 mm , aperture 13 8 mm. 6} whorls 
Paratype 

Length 31 3 mm , diam 13 6 mm , aperture 16 8 mm Cahuita 
“ 25 3 “ “ 112 “ “ 126 “ Rio Ji- 

miney. , 

Length 30 7 mm , diam 13 mm , aperture 15.5 mm. Mono 
Creek. 

The glossy surface, ooncavely tapering spire with obtuse apex 
and the rather ventncose last whorl are its more conspicuous char- 
acters It differs from E. auranhaca (Angas) by the presence of 
very fine, close spiral lines, wanting in Angas’ species 

Euglandtna ttabelltna (Pfr), to which Angas referred some of 
Gabb’s specimens of this species as a vanety, is an excessively rare 
form of which von Martens wntes that all of the references in the 
literature “seem to refer td one shell, figured by Reeve,* and pro- 
bably not full grown ” J R LeBrocton Tomlin writes of the B M 
type of tsabeUina 

“Type and another exactly similar, from Mus. Cuming Type 
measures, length 28 mm , diam m ax 10 mm ; a long, narrow, white 

*• Conob. loon , Achstfna, pi 21, fig. 90 
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shell with unusually narrow aperture and extremely fine, eloee 
spirals It broadens very little towards the base ” The locality 
given for tsabelltna is “Mexico,” on Cuming’s authority. 


SsUiMIM brownl Pile 

Proc A N 8 Phil* , 1910, pp 503, 508, fig 5 
Las Cascades and between Tabermlla and San Pablo, C Z (A P 
Brown) 

£fayZandina-ehaped, subcylindnc, polished, 10 2X4tol2X45 

mm 

Straptoatyl* riridola Ansa*. Text-flg 33 e, page M 

Mono Creek, Prov Bocas del Toro (Olsson). 

Somewhat larger than the type from Costa Rica An important 
character of the species is that the suture is followed by a smooth 
band about } mm wide, then a gone about 2 mm wide of close, 
even, axial striae This sculpture is best developed in large indi- 
viduals It is seen in the type specimen as well as in the Pana- 
mic. The shell figured measures * length 22 S mm , diam. 12 5 mm . 
71 whorls 

Straptoctjrb ehiriqulsn* ▼ Merton*. 

8trepto*tylv4 flasttetn* Da Costa, Proc Malac 8oc London, IV, 1900, 
p 66, pi 7, fig. 1 Not of Shuttleworth, 1852 
Strrpiortyia ektnmdam v Martens, Biolooa, p 615, new name for 8 
flmttem* Da C (January, 1901) Ptlsbry, Man Conoh , XIX, p 151 
Str«plo*lyi-ui paUtdus Da Costa, Proc Malac Soc London, IV, p 185, 
new name for 8 /foreseen* Da C (March 19, 1901) 

Chiriqui (Da Costa) 

By shape and sue this form, which I have not 
seen, is very close to 8 nndvla. Da Costa does 
not mention a stnate cone below the suture, such 
as 8. vindvia has, but it may have been over- 
looked, and in that case the form could hardly be 
anything but a synonym The size is given as 
22 X 11 mm , aperture II mm 

8TKBPTAXIDJB 
OulsSa tricolor (Hutton) Test-fig. 38 

Taboga Island, Panama City and Ancon (J Pig. 28 Chdttta 
Zetek) bicolor, Taboga L 

Thu small, toothed oriental-region snail is very unlike any Amer- 
ican species Originally described from India, it u now widely 
spread m the tropics It is common around Havana and was taken 
last year at Mandos, Brasil. - , 
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PHILOMYCIDfi 


MHfm MMrtwieuuU (MOrch) 

Phtlomycui eottancemi • MOrch, v Martens, Biolona, p 340 (Central Coat* 
Rica at 2000 ft ) 

PhOomyctu coslancetmt (MOrch) variety a, Cockerell, Nautilus, XXVII, 
May 1013, p 3 


Bocas del Toro (E Bethel) 

Slugs in which the mantle covers the whole upper surface and 
the sole is undivided Cockerell described alcohoho examples as 
"About 11 6 mm long, very pale oehraoeous, the mantle with 
very sparse gray floccoee markings and a pair of subdorsal gray 
bands, irregular in outline and more or less interrupted, consisting, 
in fact, of crowded gray spots ’’ The jaw has 6 or 6 broad ribs 
grouped m its middle third. Teeth about 21 13 1 13 21, the cen- 
tral ones strongly tricuspid 


LIMACIDfi 

A slug resembling the northern A gnohmax was collected by 
Zetek at Boquete (Chmqui), Feb 14, 1914, at an elevation of 3600 
ft. The specimens, sent to U 8 N M , have not been determined 

Not seen by me 

ZONITID.fi 

The Panamic forms have Bmall, glossy, more or less transparent 
Bhells In the following key the Scolodontid®, having similar 
shells, are also included 


Key to Zonitid2B and Scolodontidje 

Spire elevated, come, with subangular periphery, um- 
bilicus merely perforate or closed, surface with very 
fine spiral lines 2 

Spire merely convex or nearly flat , form depressed, with 
rounded periphery, base umbilicate 3 

Spire a little sunken, small, umbilicus very broadly 
open, diam 2.6 to 3 mm DrepanootomeUa stoUx 

'Diameter about 2 6 mm Ouppya gundlacht. 

Diameter about 6 6 mm , height 6 3 mm Euconulus brown 
Umbilicus very broad, shell measuring about 4X10 to 11 mm. 4 
Umbilicus small; sue much smaller, no spiral stnation . . 6 
Upper surface of individual whorls rather strongly con- 
vex. . . Scolodonta teteki. 

Upper surface of individual whorls flat Scolodonta antont. 
Sculpture of fine growth wrinkles and grooves, diam. 

. 4,g mm, , Zonttoxdes hoffmannt. 

Sculpture very itopi, diam. 3 3 mm ZonxUndet ostauri. 
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Gtaflpp» fnmtUchl (Pfr ) 

Between Tabermlla and San Pablo (Amos P Brown), Barra 
Colorado Island and Juan Mina, C Z (J Zetek) Panama City 
(Zetek) 

There are very fine spiral lines traced on a nearly Bmooth glossy 
surface 

Kaoon&hu brownl (Fib.) 

Ouppya broumx Pilahiy. Proc A N S P , lfilOji 509, fig 6 
Euconvlv* brown (Piuoiy), H B Baker, Occ Pap Mua. Zool Uruv Mich 
No 156, 1925, p 11 

Between Tabermlla and San Pablo, C Z (Amos P Brown) 

This species has extremely fine, close, thread strisB, as in the 
northern forms of Eucomdue, superficially cut by many impressed 
spiral lines, both microscopic 

goal tol d— oataorl n «p Toxt-fl*. 33 

Drift of San San Creek, Prov Bocae del Toro, Type 140714 
ANSP, collected by A A Olsson 

The shell while smaller m shaped much as in Z arboreus, um- 
bihcate, the umbiheus contained about 4J tunes in the diameter 
Pale grayish translucent The spire is moderately convex, of 
nearly 4 slowly increasing whorls, the first one being relatively wide, 
the last rounded peripherally The suture is moderately impressed, 
by transparence showing a narrow margin below The guttering 
surface is nearly smooth, with extremely weak growth-wnnkles 
and no spiral sculpture The aperture is rather depressed, deeply 
lunate, the columellar margin of the peristome somewhat dilated 

Height 1 65 mm , diam 3 3 mm 



While the generic allocation of small somtid snails is generally 
perilous when only the shell is at hand, this form appears to have 
the characters of Zomlotdet It is much smoother than Z. or- 
bor tut, in which unmature shells of the sue of Z. ostavrt haVe 
fewer whorlB and are less depr es s e d. None of the Oesta JRioan 
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species described under Hyahnia appears very closely related to 
this new form 

Eoiritrridgg hogmamd (v Mirtant) 

HyaUma hoffmanni v Marteiur, Biologia, p 115 

Canal Zone (H E Wetherell), Boquete, Chinqui Prov (J 
Zetek) 

The specimens measure 4 5 mm diameter, agreeing with some 
from Costa Rica, but are smaller than the type I have not been 
able to compare with the typical form from CoBta Rica, which is 
stated to have a diameter of 6 mm 

This form was at one time identified as Hyahna paueiltrata v 
Mart , a Costa Rican species 

j SCOLODONTIDAB 
Seolodonte MtaU PIU Toxt-ftg 2ft 

Proc A N S Phila , 1920, p 196, flg 1 

Canal Zone Gatun (D E Harrower), Barro Colorado Island and 
Gamboa (J Zetek) 

Discoidal with nearly flat spire, the whorls with rounded upper 
surface and periphery, broadly umbilicate, glossy , the type measur- 
ing. height 4 mm , diam 10 9 mra , 6 whorls 


Q) 

Fig 25 — Scdodonta uteki, type 




Scolodonla ontom (Pfr )" described from Panama, must be close 
to this species, as H Bumngton Baker" has noticed It is de- 
scribed as having the spire a little convex, of 54 flat whorls, the 
last whorl obsoletely angular, otherwise apparently like 8 xelekt 
Height 4 mm., diam 10 mm The type, m Anton’s collection, has 
not been figured 


httoWCr Mart) 

Reported from Boquete, 3500 ft by J Zetek I have seen 
Costa Rica n examples, but none from Panama 
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8UCCINEIDJE, 

SnedMs tatoas n. «p Text-flg. as 

Tftboga Island, Panama City, on papaia; Alhajuela, C Z , type 
loo (J Zetek) 

The shell is small, ovate, very pale yellowish, becoming more or 
less whitish on the latter part of the last whorl, somewhat shining 
when cleaned, with very fine, light and unequal wnnklee of growth, 



Fig 26 — Suoewwa lutota, Alhajuela. 

and under the microscope seen to be minutely granular, the granules 
weak, dose, mainly irregular, but in places indistinctly arranged m 
oblique hnes. Spire short, the whorls strongly convex, the suture 
deep Aperture quite obhque, occupying about 75 per cent (66 to 
76 p c ) of the total length In life the shell is copiously daubed 
with dirt. 

Length 6.2 mm , diam. 4 mm , aperture 4 7 mm. 2} whorls 
Type 

Length 6 75 mm , diam 4 mm , aperture 4 6 mm 
" 7.3 “ “ 4 75 " 

“ 5 4 “ "35 “ 2i whorls Taboga Island 

This is a small ccenose species, similar to the North American 
S. avara Say, and the Antillean 8. nisei Pfr I have not compared 
topotypic S. rum from Porto Rioo, but numerous examples from 
St Croix so identified differ from the Panamie form by the rel- 
atively shorter aperture and the granulation, which is even lees 
distinct than in S. lutota These differences, and the fact that tfcp 
Panamio fauna has little in ooramon with that of the Virgin Islands 
and Porto Rico, influence me to propose a new name for our snail 
I formerly thought that it might be 8. brtvit Dunker, from oentral 
Mexico, but the figures of that species published by von Martens 
(Biologia, p 339, pi 19, fig 7), representing one Duiker’s 
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onginal specimens, do not favor this determination Mexican 
specimens identified as S brans which I have examined do not show 
the peculiar surface sculpture of S lutosa S brevis inhabits a very 
different faunal sone. Possibly, if abundant material from interme- 
diate localities becomes available, some of these small species of 
the avara group may be united, but it appears best, under the 
circumstances, to have a special name for the Panamic form 

■aodBM pan MSMSfa Pita. Text-fla. 97 
Proc A N 8 Phil*, for 1019, p 218, pi 11, fig. 4, 1020 
Panama (Capt Field) Las Cascades, C Z (A.P Brown) 



Fig 27 — Suceinea panametui* X 2 


PUPILLIDAt 


Gtajtrooopt* awrllta (Old ) Text-flu 28 a. 

P anama (Paz), Juan Mina and Barro Colorado Island, C. Z 


(J Zetek) 

This very small snail often carries a protective coat of dirt The 
number and forms of the apertural teeth are characteristic and dis- 
tinguish it from various allied species which may occur in the 
region 



Fig 28 —a Gattrocopia tervdu b Pupitoma Hoseoneola 


FlflsoM (UoMorieo!* (O B Ad»m») Text- fl* 28 i 
Man Conch, XXVJ.P 86, pi 4, figs 1-6 
Juan Mina, C Z. (Zetek) 
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A thin, brown, very small snail, living on the leaves of various 
plants, such as the yam, orange and palms Length 1 5 to nearly 
2 mm 


VBRONICBLLIDjB 

Tiffamhn (IiMpei) oonirttitiUi (Q iiUdlai ) 

H B Baker, Froc A. K 8. Phils., LXXV11, 1925, p 174, pi 5, fig. 15-20 

Panama (R E B McKinney), No 117321 ANSP. 

The slugs reported as VerontctUa ohvacea Steams are probably 
V occidentals The large flat slugs of this family may be known 
by the tripartite ventral surface, a broad “hyponotum” appearing 
on each side of the foot-sole By day they are exceptionally torpid 
or somnolent creatures, but at night go abroad in the quest of food. 

III. Species Reported from Panama, not Verified by the 

Author. 

Bultmus fimbnatus Forbes, Proc Zool Soc London, 1860, p 
66, pi. 9, fig 7 

The shell is more slender than any of those in our fig 21, page 92, 
measuring 9X2 mm , of 7 to 8 convex whorls, thin, “sculptured 
with somewhat arcuate longitudinal nbs and close parallel (spiral] 
lines in the interstices of the nbs", reddish brown “Unfortu- 
nately less certain as to exact locality, though contained in a box 
labelled ‘Panama’" It was collected dunng the surveying 
voyages of the Herald and Pandora The shells of these voyages 
were partly mixed, and many of the localities assigned in Forbes' 
report on them are known to be incorreot 

B fimbnatus has been referred to the Antillean group MelanieUa 
(Ptchardtella) by several authors, to Pseudoevbultna, with doubt, 
by H B. Baker It should be looked for by collectors around 
Panama 

The following species are among those reported from Panama by 
James Zetek, in Los Moluscos de la Republics de Panama, 1918, 
pages 16—18 

Succinea dorbtgnyana Lea. This species, mentioned, in Lea's 
Obs Gen Umo, IV, p 4, does not appear to have been described. 
Lea states that it was found by d’Orbigny in Colombia, and sent 
to him as S putns So far as I know, this great traveller was never 
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in Colombia The puirts of his early paper was subsequently de- 
scribed as S aequxnodxalie , with the locality Guayaquil 
Succinea sagra d’Orb 

P&eudohyahna ctdanncua Martens Boquete 
Streptaxxs (?) orbxculata d'Orb 
Tomatellina sp Santa Cruz, cerca do David 
PUurodorUe (LabynnUius) phcata Born was reported from the 
Atrato River slope of the Sierra Danen (A E Heighway) by W H 
Dali, Smiths Misc Coll Vol 52, Part 3, no 1866, p 361 (1909), 
and thus it may perhaps extend over the range into Panamic ter- 
ritory R Tate in the American Journal of Oonchology, V, 1866, 
p 156, reported // pltcaia from “ forest, north shore of Naval 
Bay, Colon,” but I suspect that ho had P otxs orihorkmus, the only 
Labyrtnthus positively known from the vicinity of the Canal Zone 
I have not seen plicata from anywhere west of Venezuela 
Pupotdes modxcua (Old) A single specimen was among shells 
brought from the Canal Zone by Dr H E Wetherell about fifteen 
years ago It is just possible that it is a Bmall P margtnatus ni- 
ttdulus, not quite mature, but it is exactly like modteus I hesitate 
to include it in the Panama list as its presence m this lot may be ad- 
ventitious 

IV Appendix Notes on the Classification of Snails Re- 
ferred by Authors to Mtcrophysa and Thysanophora 

In the course of determining the Panamic species of Thymnophora 
an examination of related continental forms from Mexico to Colom- 
bia had to be made The identifications of various lots in the col- 
lection were revised, a classified catalogue of the continental forms 
prepared, and descriptions were drawn up of certain insufficiently 
known or new species. In the attempt to trace the affinities of 
continental groups, some references to West Indian forms are es- 
sential An extended investigation of the latter is not required 
for my present purpose, and could not now be undertaken for want 
of sufficient material for dissection, but it has seemed well to make 
some record of the results of my work as far as it goes The 
skeleton arrangement of these helices given below may serve until 
further anatomical research can establish their classification on a 
broader basis M 

« In 1014 the late John B Henderson. Jr undertook studies for a monograph 
of the Thytanoyhora group Our collection was placed at his service, and a con- 
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Thysanophora and related genera have been placed in the hehcid 
subfannly Bagdins (Pilabry, 1896), but as there seems to be a ten- 
dency among recent malacologists to elevate what we considered 
subfamilies of Helicid® to families, it may be well to call the group 
Sagdids The family contains helices of moderate or small size, 
plain, uniform and generally quite light colored,** with the peri- 
stome simple and sharp as in zomtid snails In some genera (No 2 
to No 6, of the list on page 107), there are internal lammzs or 
teeth The group as a whole belongs to the fauna of the West 
Indies, Mexico and Central America, with a few peripheral species 
in the southern United States and the northern border of South 
America I do not know of any related family in the Old World. 

Typical Sagdidffl, such as Sagda, Hyalosagda, Lacteoluna and 
Zaphysema, have a very long appendix on the perns, as well as a 
flagellum In other anatomically known genera which are at 
present placed in this family, there is no appendix, but the penis 
has a conspicuously glandular flagellum (Hojeda), or a g landular 
epiphallus ( Mtcrophysula ) The kidney is long and narrow in the 
typical genera, but m some of the minute forms it is only two or 
three times as long as the pericardium The gemtal onfice is 
below the right eye-stalk, or a little further forward Some of the 
anatomical characters of such genera as have been dissected are 
utilised to show the general internal classification of the f amil y, 
thus. 

I Kidney bandlike, the length more than 4 times the greatest 
width, and three to over six times the length of pericardium. 
(Sagdine) 

a Perns very long, provided with a long appendix inserted near 
the base, and a terminal flagellum, spermathecal duct long 
b Flagellum slender, tubular. 

Zaphysema,** Sagda, Hyalosagda 

sjdcrable senes was lent to him, to supplement his own extensive coll ec tions 
The untimely death of this talented oonohologist before publishing anything 
T toi ix * 10 * olence u wc ^ *® a sorrow to his many fnends of the 

" Certain species of the genus SutmUu, subgenus BuekutaHa, are banded, 
but it is not certain that these forma belong to this family. J 

“ Juat how Zaphyumta is related to the other genera I am not prepared to My 
The single individual I dissected (Proc A N S Phila., 1892, p 214, pi 13, fig F) 
was one of my early land snail dissection*. The genitalia appear to have too 
m«iy appendages, but I have n ever had opportunity to check up my results. 
1 did not examine the pallial complex. The black integument of Zapky*m» 
tetumma contrasts with the very pale tint found in animals of all other genera 
examined * 
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b l Flagellum flattened, rather wide 

Lacteoluna (aelentna Gld ) 
a \ Perns long, terminating in a slender, tubular flagellum; no 
appendix, spermathecal duct of medium length and rather 
large caliber Swmtaa (aucuria Gundl ) 

II. Kidney moderately wide, its length between 2 and 3 times the 
greatest width, and 2 to 3 times the length of the pericardium. 
Penis without an appendix, spermathecal duct of medium 
length, i e , decidedly shorter than the oviduct (Thysano- 
phorinse) 

a Penis very short, with terminal epiphalliu and retractor, no 
flagellum, kidney triangular, about twice the length of the 
pericardium Thysanophora (hormt Gabb) 

a 1 . Penis of moderate length, continued beyond the msertionjof 
the epiphallus, with terminal retractor, epiphallus broad, 
glandular, no flagellum, kidney about twice the length of 
pericardium Microyhyavila (tngeraoUt Bid ) 

a 1 . Penis passing into an epiphallus which bears a terminal re- 
tractor and a fusiform, glandular flagellum, kidney about 
3 times the length of the pericardium 

H ojeda (vanattai H B Baker) 

At present the following thirteen genera are included in the 
Sagdidffi :** 

1 Zaphtbema Pilsbry Type Hdvt tenemma C B Ad 

2 Saoda Beck Type Hdix cookuma Gmel " 

3. Psosbbpinula Albers Type HA ix ducmdta C B Ad 
4 Odontosagda von Martens Type Hdvt polyodon W * M 

6 VoLvnwiTO J B Henderson Type Hdvt txehoaloma nr 
6. Xhnodhjcula Pilsbry " Type X venetudenaia Pile. 

7 Htalosagda Albers Typo Hdvt atmtlta C B Ad 

8 Lacteoluna Pilsbry Type Hdvt ademm Gld 

9 Suavitas Pilsbry Type Hdw arnvia Gdl 

Section SehpeUis Pilsbry Type Hdw atwmoHcn Hr 
Subgenus Hudoatoria Pilsbry _Type # H«ltx witwseoto ffliuttl 


10 

11 


Subgenus Aquetxma Pilsbry Type Hdvt vdviina Lam , Hr 
nAMNA Pilsbiy Type Haw ngmoxdet Morel 
htsanophora Strebd & Heffer Type Hdw impure Pfr “ 


Type T jahacoatuu Pita 
~ OtTMta Pila. 


Itxamna 
Thtoanophora 

? Subgenu* Toiieda PUabry _ 

T Subgenus Vtldaa Pilsbry Type T omwo Pita. 

T Subgenus Striatum Mabry Type T dmtnuia (C B Ad )•* 

12. Miorofbysvla Cockerell Type HAut tnyeraM : Bid 
13 Hojkda H B Baker Type Thysanophora vanattat H B.B 

T Subgenus Aerotrochu* Jnhbry Type Hdix tubpyramidaUa C B Ad 

Aft erophyaa as originally propose d in 1860 was a nearly natural 

•' With the exceptions of Saoda and Thyaanophora, all of these genera were 
either monotypio, or the types were fixed by original demgnation 
m On type designation, see von Martens, Die He* 1800, p 70, ttlaory , itoc 
A. NS&jCXIII, i912, p ui 580 
■ r Placed here with^conaiderabje doubt 

* Type designated by Tryon, Man Concn (2), III, 1887, p 10 
*• Tula species understood aa defined on p 117 
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group, but by the inclusion of further speeies it became rather 
heterogeneous 40 As the name Mtcrophysa was preoccupied, I trans- 
ferred most of its species to Thysanophora 41 in 1894, but without 
going over the species critically The list contained several un- 
related forms, such as those I have since transferred to Pupisoma , 
and Helix bactncola Guppy, which H B Baker has transferred to 
Radtodtscus 

In my work of 1894, 43 I suggested a threefold division fast, the 
typical Mexican Thysanophora, second, the H t vertex (selenina) 
group, third, the group of H stigmatica and H suavts, with which 
I associated // sigmoides from the mainland Work on the 
anatomy* of the species has shown that this division, as far as it 
went, was correct, but further subdivision of the genus is required 


LiCTlOUnfA new genua 

Depressed, umbilicate, thin, milky-transparent to milky-whitish 
shells, without penostracal appendages, having the last embryonic 



Fig 29 — Ladeoluna nlenina a, teeth b, jaw c, genitalia, d, p&Uial 
organa ap, appendix, fl , flagellum, pr, penial retractor 


40 Aa in Pfeiffer-Cleeun, Nomendator Hel Viv 1878, pp 99, 100 

41 Guide to the Study of Helicea, Man. Conch , DC, 1894, pp. 04-68 
«Tc p 67 
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whorl engraved with spiral lines, first half whorl smooth Type 
Heltx selemna Gould 

Some Jamaican species such as L immunda (C B Ad ) and L 
ptychodes (Pfr ) attain a relatively large sise 

The reproductive system of L selemna (Gld ) from Bermuda, 
(E G Vanatta coll ) is much like that of Sagda and Hyaiosagda. 
The penis has a terminal vas deferens and flagellum, the latter 
rather broad and flattened The long, slender retractor muscle has 
its insertion about midway, widening into a sort of thin sheath 
Close to the base arises a very long appendix, at first stout, then 
contracting to a small duct, enlarging again and folded lengthwise, 
bringing the end back near the base It was found folded about 
the same in a second individual opened The spermathecal duct 
is very long, and inserted low on the oviduct The upper part of 
the oviduct or “uterus” is filled with embryos Fig 20c 

The lung is long and narrow, with no macroscopic venation except 
the pulmonary vein The narrow kidney is about three times 
the length of the pericardium The secondary ureter appears as 
a whitish band with a thread-like ridge near the intestine, and 
seems to be open throughout 44 

The radula has short, square central teeth with the mesocone 
nearly as long as the based plate, ec to cones well developed Laterals 
similar but without entocone In the marginal teeth an entocone 
is developed by splitting of the mesocone and the original ectoeone 
is bifid or split into three cusps There are 9 10 1 10 0 teeth 
The jaw is very thin, composed of numerous flat narrow plates, 
denticulatmg the edges Fig 29 b 
The shell differs from Hyaiosagda and Sagda in various details 
of structure, but the relationship with those genera seems to be 
close In the genitalia and the band-like kidney there ib little 
difference However, the flagellum in L selemna is a broad, flat- 
tened body, somewhat recalling that of Hojeda, though simpler in 
structure, while Sagda has the usual type of flagellum, Blender and 
tubular 

0UAYITA8 now gonui 

The thin, helicoid shell is rather narrowly umbilieate, with thin, 
simple or very slightly expanded penstome Embryonic whorls 
and usually the whole shell have microscopic, -shallowly pebbly 
surface, m the typical forms the later whorls have papilla or short 

44 However, I did not section it, the whitish bend may be a thm-walled duct. 
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bristles in more or less regular oblique trends, forward and back- 
ward Sise moderately large (diam. usually 8 to over 20 mm ). 
Type Helix auav w Gundlach 

A single specimen of Siumtae tu curie collected on the hill “La 
Vigia,” back of Truudad, Cuba (H A.‘ P., April, 1001) was dis- 
sected The soft parts are cream colored Foot is very long and 
narrow, as in Sagda, evenly granulose, without hne at ndge of tail. 

The lung (fig 30 a) has rather sparse, faint venation. The 

C encardium is about one-fourth as long as the kidney Kidney 
and-like, very long (13 mm ), its greatest width contained 0 to 7 
times in the length. The reflexed ureter is broad, opaque. The 
secondary ureter is a tlnn-walled tube 



Fig 30 — Suavilat luarit a, pallia! complex b, genitalia, o, central ahd 
lateral, and d, marginal teeth, fi, flagellum, r, penial retractor 


In the reproductive system (fig. 30 b), the atrium is capacious 
and of unusual length, the large, thick-walled spermathecal duet 
inserted upon it, below the insertion of the penis fan unusual 
position) It is of medium length, much shorter than the oviduct 
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The oviduct is large m its lower part, the middle and upper parts 
relatively undeveloped and flat in the individual dissected (as if 
protandrous). 

The extremely long, slender perns has a simple lumen m the lower 
half, then some low longitudinal ndgeB, and m the upper part two 
low ndges and an acute pilaster It terminates in a flagellum 
which appears to be rather short, as I could not find the end, which 
broke or was cut off Above the vas deferens for a short distance 
the flagellum is similar in section to the perns just below Whether 
there is an epiphallus was not ascertained certainly, but no definite 
partition was seen The very long penial retractor ib inserted 
about midway of the penis, and attached to the diaphragm The 
sperm duct and prostate (stippled m the figure) are free from the 
oviduct throughout, though lying against it The ovoteBtis and 
its duct were broken off 

The radula (figs 30 c, d ) has ? 14 1 14 ? teeth, 4 * those of the 
median field decidedly longer than wide, with long, stout meso- 
cones On the second lateral, or in worn teeth much further out, 
a minute ectocone appears, and about the 16th a minute endocone, 
high on the mesocone The marginal teeth (fig 30 d) are low, 
wide, with the endocone large, sometimes bifid, ectocone repre- 
sented by two or three denticles 

This genus does not appear very closely related to any of those 
now known anatomically The penis resembles that of Sagda and 
IJyalomgda except that there is no appendix The spermathecal 
duct is large and far shorter than in Sagda. The kidney is of the 
long, band-like type, as in Sagda and LacUoluna (selenina Old ) 
The appearanoe of an endocone on the marginal teeth is also a 
character of LacUoluna 

In typical Svumtas the spire is concave and the papilla begin 
early on the first whorl In several groups following, presumably 
subordinate to SwmUu, the embryonic 1} whorls are free of papilla 
and the spire is more or less raised 

Settpellis, new section Rather large, globose-depressed, the 
post-embryonic whorls shortly setose Type Helix sligmatica Pfr. 
Cuba 


AQUEBANA, new iub«anua 

Embryonic sculpture coarser than in other sections of the genus 
Surface of last whorl with peculiar long elevations and penostracal 
processes Type Helix vehUtna Lam of Pfeiffer, Porto Rico 
H. pubescent Pfr of Haiti has similar sculpture of the embryomo 

<s;rhe radula curled pemstently; I could not get the marginal Adds straight- 
en*^ out, so the number of marginal teeth Is uncertain. 
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whorls, and probably belongs to this section, although the last 
whorl is shortly hairy 

BUOLASTARIA new eubfcenua. 

Eudasta von Martcna, Jahrb D M Gee 1877, p 347, monotype He hx 
musxcola Shuttl Not Eudasta Lederer, 1853 

Surface microscopically subgranosc, post-embryonic whorls 
nbbed in the direction of growth lines, spire convex or low-conic, 
umbilicus narrow, lip sharp and simple, banded, often very in- 
distinctly, at or above the periphery Type Heltx mimcola Shuttl 

Virgin Islands, Porto Rico and Cuba ( H debthe Pfr ) In Haiti 
this subgenus appears to be represented by H leucoraphe Pfr , 
which differs from the other species by lacking nbs and by the dis- 
tinct color pattern Pending an examination of the anatomy this 
Haitian species may be left in Eudastana 

This group has a certain resemblance to some species of Plagi- 
optycha , and by the simple peristome to Cystteopsts Its position 
remains somewhat uncertain 

XHAMirA" new genua 

The shell is large for this group of helices, very thin, uniform pale 
buff or almost white, of few (about 4) whorls, obliquely perforate, 
the spire concave The second half of the first whorl is much wider 
than the following whorl The aperture is deeply lunate, ample 
The peristome is simple, thin, becoming triangularly reflected at 
tho columellar insertion The early whorls have dense, minute, 
irregularly radial granulo-rugoee sculpture, with superposed, spaced, 
rounded papillss beginning m the middle of the seoond whorl Last 
whorl microscopically granulose, with rounded papilla regularly 
disposed in oblique, retractive and protractive trends 

Type Heltx stgmotdes Morelet This species was thought by 
Strebel to be an immature form of the Heltx ghteebreghtt group 
E von Martens (1892) placed it provisionally in Solaropne, and 
in 1894 I listed it under Thyeanophora. It certainly has much in 
common with the solaropsid group Peadara Miller, 47 particularly 
with those species having the spire concave and the penstome nearly 
simple, which I have distinguished in our collection by the sub- 
generic name Eupeadara 44 However, by the texture and color, as 

44 One of the names of a Mayan deity Masculine 

47 In Ptadara the spue is practically level, the initial whorl nearly smooth. 
Type HeUx teUrutloma Pfr The Costa Rican U Hlonentit Angas appears to 
belong to this genus rather than to Sdaroptit proper, and will be called Ptadara 
tdarientu, if Ptadara is genencally distinct from Sotaroptit, as von and 

some others have claimed 

44 Euptadara, n aubg , has a sculpture of very fine, somewhat irregular radial 
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well as the sculpture, H sigmoides resembles such Cuban species 
as Helix suam Gundl and H stxgmatica Pfr , and I suspect that 
its relationships he in that direction rather than with the Solaropste 
group 


THTSAHOraORA St rebel A Pf offer 

Boitrag but Kenntnifl der Fauna Menkaiuscher Land- und Sttsswamer- 
Conchyken.IV, 1880, p 30 Tryon, Man Conch (2), III, 1887, p IS, 
H tmpura Pfr designated tvpe 

No species of the typical T tmpura group has been dissected, but 
T homn, belonging to a senes of species I believe to be closely allied 
to the typical forms, has furnished the following noteB and fig 31 



In a specimen of Thysanophora hornu from Cave Creek, Chin- 
cahua Mts , Ansona, collected by the author, the foot is gray, 
weakly granular, without an impressed line on the top of the tail 
or other peculiar features The moderately long lung is plain 
under ordinary magnification except for the pnncipal vein The 
kidney is tnangular, its length about twice the greatest width, and 
about twice as long as the heart, it is thin-walled, its lumen is 
large, the glandular bodies small, mainly transverse The second- 

run on the first whorl, the spire w concave and the bp very thin The coloration 
resembles that of Pm & loro and Solaropst* Type Paadara cearana Fred Baker, 
Proc. A N 8. Phils for 4913, p 034 
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ary ureter is closed near the base, but its greater part appears to 
be open, bounded by a thread-like ridge 
The right ocular retractor passes between penis and vagina The 
penis is very short, about 0 4 mm , with terminal retractor muscle 
and epiph&llus, the latter at least 2} times as long as the penis. 
The penial retractor is quite long and inserted on the diaphragm 
The vagina is rather large and quite long, double the length of the 
perns Spermathecal duct of medium length, slender 
The radula has 8 818 8 teeth The centrals are tricuspid, 
laterals bicuspid The marginals have a long, simple inner cusp 
(mesocone) and three to four ectocones In the absence of endo- 
cones on both lateral and marginal teeth this radula resembles that 
of Mtcrophytula, and differs from Hojeda and Lacteoluna 

The typical group of Thytanophora is characterised by a sculpture 
of oblique threads more strongly retractive than growth lines 
They appear about midway of the first whorl, or slightly earlier, 

and are well developed and closer 
on the last embryonic whorl (fig 
32) On the following neamc 
whorl or two they are often in- 
distinct, but on the last whorl 
they occupy the greater part of 
the surface Dirt often adheres 
firmly to the shell, concealing the 
sculpture This peculiarity sug- 
gested the names of some of the 
species 

Distribution is mainly conti- 
nental, Ansona to Venesuela, but the group is also sparsely rep- 
resented m the West Indies by T t ncrusUUa (Poey), which belongs 
m this subgenus near T tmpura, and by members of the T. pla- 
gtoptycha group 

The distribution of the T plagtoptycha group is anomalous The 
other species of Thytanophora proper are ground snails, harboring 
under stones, dead wood and the like, areas of species appear to be 
of moderate extent and continuous in their appropriate sones, in 
those oases where data are available In some species of the 5P, 
plagtoptycha group the areas are conspicuously discontinuous, both 
insular and continental, extending from the West Indian islands to 
the peripheral mainland This would indicate either great age for 
the species, or some unusual means of distribution, not possessed 
by other groups of the genus I would suggest that T plagioptycha 



Fig 32 Embryonic whorla of Thy- 
tanophora impura X 60 Merida. 
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and its allies may live on foliage, as the widely spread Pupisomas 
are known to do, and thus living individuals may be earned long 
distances on leaves swept aloft by hurricanes Unfortunately no 
observations in the field have been made 
The species of Thysanophora known from the mainland are as 
follows 4 * References arc added for species not enumerated in the 
Biologia Centrali Americana or described in this paper. 
(Plagioptycha group) 10 
T fuscula (C B Ad ) Jamaica, Mexico 

T plagioptycha (Shuttl ) Flonda and West Indies to Venezuela, 
Mexico 

T cxcotdes (Tate) Yucatan and Guatemala to Panama 
T. rhoadn Pils Guatemala Proc A N S Phila 1919, p 217 
(Impura group) 

T. conspurcatella (Morel ) Yucatan 

T c pueUa Pils Panama 

T amxta Pils. Panama 

T balboa Pils Panama 

T canalte Pils Panama 

T. c. canacoensis Pils Venezuela 

T impura (Pfr ) States of Vera Cruz and Yucatan. 

T venetuelenns (Jouss ) Venezuela 
T proximo Pils State of Michoacan 
(Paleosa group) 

T turbinella (Morel ) Guatemala Not seen by me 
T. paleosa Strebel and Pfeffer State of Vera Cruz 
(Hornu group) 

T hornu (Gabb) Arizona to northern Mexico 
T heilpnm Pils State of Morelos 

T. mmfa (Fult ) 41 Colombia Proc Malac Soc Lond XII, 
p 240 

T c arubana H B Baker, Aruba Occ Pap No 162 p 77 
T intonga Pils Onzaba 

40 1 have made use of the key to Mexican species given by H Bumngton 
Baker, Occ. Pap. Mus. Zool Umv Mich No 106, pp 65-47, with aomo alter- 
ation* in grouping All of the mainland species except T iwmntUa (Morelet), 
T. niati Jouss. and T pikbryi H B Baker are represented in our collection 
T rmati requires comparison with T entitle and T eeneeueletui* 

" See Nautilus, XXXIII, p 93 

* Die position of Trtokianjan of Jousseaume is uncertam pending exammation 
of the type specimen 
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In the T homu group, standing but little removed from those 
preceding, the oblique threads are less retractive on the embryonic 
shell than in typical Thysanophora, scarcely more so than growth 
lines, on the last whorl the retractive threads are lacking, but some 
trace of their influence is discernible in the interruption and 
sinuosity of the wrinkles of growth, in T hmlprtnt they are present 
in small areas on some examples Sparsely scattered hairs are a 
special character of the homu group 
(Tatei group) 

T tatei Pils Nicaragua, Proc A N S Phila 1903, p 764 (1904) 
In this group the initial whorl is smooth at first, but m its second 
half some fine short nblets radiate from the suture, not reaching 
across the whorl The later whorls are nbbed Position some- 
what uncertain, but I think it belongs near the T homu group, and 
is not directly related to Antillean nbbed species 

T ptUbryt H B Baker** from southern Vera Crus, is not autop- 
tically known to me It resembles T tatei in being nbbed 
In the type of Thysanophora cockerellx Pile ** The apex is some- 
what worn, and no sculpture is discernible In the small form 
noticed m the ongmal descnption, which I now call Thysanophora 
cockerellx minima (height 2, diam 2 4 mm ) there are some veiy 
fa'nt radial stn® and still weaker, rather well spaced spiral im- 
pressed lines on the latter part of the embryonic shell I do not 
know where to group this species. As the specimens are all “ dead ” 
shells, the delicate microscopic sculpture may be imperfect, and m 
that case fresh matenal will probably supply a clue 

TOLTECIA now vubgemu 

This group contains minute species in which most of the first 
whorl is smooth, rather widely spaced spirals appearing on its last 
fourth, continuing on the following whorl Neamc and last whorls 
have a sculpture of fine and coarser growth wrinkles and indistinct 
nblets, and over all very fine impressed spiral lines Type T 
jaliscoensis Pils 

Whether this group belongs to Thysanophora u uncertain, it has 
much in common with Microconus, but differs by the spiral sculp- 
ture of its last embryonic whorl It recalls Punctum somewhat I 
do not think it is related to Radiodiscus 

m Occm Pap Mua. Zool Univ Mich No 100, 1022, p 54 
" Nautilus XXVI, 1012, p 12, pi 1, figs 5, 0. Qumgua, Guatemala. 
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T coloba Pils Nicaragua Proc A N S Phila for 1893, p 403, 
figs (Jan 30, 1894) 

T jalixcoerms Pils State of Jalisco See p 124 

T Uxttlia Pils Guatemala Proc A N S Phila Vol 33, 1920, 
p 196 

VILITAH new vubgemu 

Small, depressed, with the embryonic whorls set with micro- 
scopic papilla not definitely arranged, later whorls with weak, ir- 
regular nolets Type Tkymnophora omisea n sp 

Jamaica Systematic position in a high degree uncertain; 
perhaps it belongs in H ojeda or Lacteoluna 

STRIALUNA new rubgonus 

The shell is small, discoidal, openly umbilicate, 1} embryonic 
whorls have a close, microscopic sculpture of very shallow pits in 
forwardly and backwardly descending senes, or in some places this 
arrangement ib scarcely apparent This gives place abruptly to 
the later sculpture of regular nbs along growth lines Type Helix 
dimmuta C B Ad , of Jamaica 

Systematic position uncertain 



Fig 33 — Thyeanophora dimmuta , St Anna, Jamuu a The line represents 1 
mm drawn to the same scale as the figure above it 

Not being absolutely sure of the identification of C B Adams’ 
species I am giving figures of the form here understood to be 
dtmmuta It is translucent whitish and measures height 2, diam 
3 5 mm On the face of the last whorl there are 8 nbs in one mm 
at the periphery (fig 33) 

MZCROPHTSULA Cockerell new genu# 4 

Shell clear, smooth, glassy, discoidal, with flat or very low spire 
of closely coiled whorls, the last embryonic whorl with microscopic 
spiral lines, aperture deeply lunate Type Helix t ngersolli Bland 

M Many years ago Professor T D A Cockerell in a letter suggested this name 
for the Rocky Mountain species I did not endorse it then because the shell 
and teeth did not seem to me sufficiently different to separate it from the Antillean 
forms then placed in Mierophyeat now in Ladeoluna It appears now that the 
genitalia are widely different 
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Miarophysula tngersoll i from the Black Range, N M , collected 
by the author was dissected 

The integument of the foot seems to be nearly smooth The 
kidney, fig 34 a, is short, the length about twice the greatest width. 
Its apex is recurved towards the anterior end of the pericardium, 
the capacious ureter curving quite around the anterior end of tho 



kidney The external orifice of the reproductive apparatus is below 
the right tentacle. The rather long penis appears to extend well 
beyond the insertion of the epiphaUus Its very short retractor 
muscle is terminal and attaches to the diaphragm The epiphallus 
is a lanceolate, thin-walled, glandular sac, tapering to the vas 
deferens. The vagina is long Spermathecal duct rather large, of 
medium length 

The jaw is described by W G Binney as composed of 22 broad 
flat nbs It is apparently of the same type as that of Hojeda and 
Ladeoluna The 16 1 16 teeth, as figured by Binney, resemble 
those of Thysanophora hornt t. No endocones on any of the ude 
teeth 

While this genus resembles Thysanophora and H ojeda somewhat, 
the differences in details of the reproductive organs, dentition and 
kidney seem quite enough for generic distinction Moreover, the 
discoidal, dose-whoried, clear and glossy shell is rather characteristic 
and the sonal distribution is wholly diverse 

HOJXDA H B Baker 

Beg* da H B Baker, One Psp Zool Mu*. Umv Midi. No. 107, 1936, p, 15 
Monotype Thytanophom nmIW H B B 
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Mxcrovhuea ▼, Martona m Albers, Die Hcl , 1800. p 82. Type by o.<L 
Helix o oothiana Pfr 

Small forms with milky or “corneous” shells, with very little 
sculpture and no penostracal outgrowths, the embryonic whorl 
smooth 

The penis is continued in a short cpipliallus with terminal vas 
deferens, retractor muscle and flagellum, the latter large, fusiform 
and conspicuously glandular Spcrmathecal duct of medium 
length Kidney triangular, about three times the length of peri- 
cardium An endocone is present on the marginal teeth M 



Dr Baker informs me that three individuals he opened since pub- 
lishing his account of this species each contained a single egg in 
the lower portion of the uterus, which was greatly distended The 
egg is very large relative to the size of the a nima l, measunng 0 94 
X 0 73 mm , of ellipsoid shape, with a fairly thick and firm chalky- 

m pv» r a. full account 'boo H B Baker’s paper cited above, p 13, under the 
heading Thyeanopkora ctnahs 
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white shell No definite signs of embryonic development were seen 
on opening one, though clear and opaque-white regions were dif- 
ferentiated 

This group was founded for Hojeda vanattai (H B B ) from 
Aruba, D W I , but as a basis for further work it may be under- 
stood to contain a considerable number of small, more or less 
similar, Antillean species resembling the type in having the em- 
bryonic 1 J whorls smooth, and very littlo sculpture on those follow- 
ing H boothiana Pfr type of the preoccupied Mtcrophysa , belongs 
here, with other species In Flonda, H tnagueims (Weinland) 
appears to belong to Hojeda , the shell being quite Bimilar to the type 
of that genus It is a common shell of the Keys The geographic 
limits of the group will remain hypothetical until some of the species 
of the Greater Antilles and Florida are dissected 

The following group is placed here with considerable doubt 

AKKOTROCHUS new auhfftnua 

With the texture of Hojeda or Lacteoluna, the shape is trochoidal 
or pyramidal and the embryonic whorls are smooth Anatomy 
unknown Type Helix aubpyramtdaha C B Adams Mainly a 
Jamaican group, but with species in Cuba and Haiti also 

Notes on species mentioned m the above list 

Thjrsanophon sonspnreatstla (Moral ) Toxt-flg 8a, page 77 

Hehx amsvurcaisUa Morelet, Testarea Novws II, 1851, p 7 Fischer and 
Crosse, Miss. Hoi Mex , Moll , I, p 232, description, but not the figures. 

Yucatan Menda, type loc (Morelet), Menda and Tunicas 
(Heilpnn Exped , 1890) “ 

This species was described from around Menda, Yucatan, found 
under stones Subsequently a larger form was reported by Fischer 
and Crosse from Tenosique and Flores, Guatemala I believe that 
the figures given by these authors, Moll Mex , I, pi 12, figs 3-3c, 
were drawn from the Guatemalan shell, as they are larger than 
Menda specimens, about 4 7 mm diameter according to their fig. 3c 
Moreover, they do not agree m outline with the Menda form, as 
Strcbel has already noticed, their specific identity is uncertain As 
T conspurcateUa though often mentioned has never been desenbed 

j. 

m Other localities for 7* conspurcateUa given by mo in former papers w era based 
upon specimens now regarded as different species Some of these erroneous 
localities were quotod in the Biologia Contrail- American a. 
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in detail, some further account of it from topotypes (Merida, 
Yucatan) may be useful 

The shape is characteristic The spire is very little elevated. 
The last whorl is somewhat flattened and slopes inward rapidly 
below the periphery, which is situated well above the middle of the 
whorl, and thus appears to be bluntly angular The shape of the 
last whorl gives the aperture a somewhat triangular outhne in some 
specimens Sculpture the initial third of a whorl is smooth, then 
oblique strongly retractive threads arise, rather widely spaced The 
last whorl has unequal, partly rather strong, lines and wrinkles of 
growth, and wcll-aeveloped retractive threads (about 08 mm 
apart on the last whorl in front of the aperture) Owing to the 
oblique intersections with the wrinkles and impressions of growth, 
these threads are seen to be uneven under sufficient enlargement, 
having m places some rather indistinct appearance of senes of 
contiguous, low, crescentic projections fc7 Toward the suture 
above, and at the margin of the umbilicus, the retractive lines are 
largely replaced by small, rounded pnpill® 

Height 2 mm , diam 3 6 mm , umbilicus 1 0 mm 3J whorls 
“ 2 “ “ 3 5 “ “ 11 “ 3J 11 

Thysaaophore Impure <rfr > Toxt-flg is 

A species of the state of Vera Crus, contained in our collection 
from Antigua (S N Rhoads), Pacho (Strebel coll ) and Vera Crus 
(Heilpnn Exped ) I find that it extends into Yucatan also. 



Fig 36 — Thymnophora xmpura a, Merida n, Pacho 


Tekanto, Tunkas and Menda (Heilpnn Exped ), in the last two 
places associated with T conspuriatella (Morel ) w 
A specimen from Pacho, V C , is illustrated in fig 36 6 It is 
larger than T conspurcatella with the spire more convex, and the 

e This appearance, more or let* distinct, is of course common to all Thvsano- 
phores of the typical group, but it is scarcely noticeable m those having only fine 
growth lines. # J . fl ■ 

* In some former papers I confused xmpura with eonspureaieUa which is cer- 
tainly distinct All authentic localities for noth m our collection are fpven above 
It is somewhat surprising to find this species in the relatively humid region of 
Vera Crus and also in sonu&nd Yucatan 
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outlino of the last whorl different. While the periphery lies above 
tho middle of the last whorl, the contour below it is still convex, not 
distinctly flattened as it is in T . conspurcaUUa The embryonic 
shell has retractive threads (text-fig 32 on page 114) On the last 
whorl, growth stn® are scarcely noticeable The sculpture of re- 
tractive threads is fully developed, the threads delicate, mainly 
even and continuous, about 07 apart on the face of the last whorl 
Height 2 6 mm , diam 4 2 mm , umbilicus 1 2 mm slightly more 
than 4 whorls 

Yucatan specimens from Monda, fig 36 a, measure Height 2 6 
mm , diam 4 6 mm , umbilicus 1 3 mm A trifle over 4 whorls 

Thysaaophon veneiusUnria (Jouw ) Text-ng 37 

Tnchxa vmezu elensi* Joii&jq&utoc, Mem Soc Zool France II, 1880, p 248, 
nl 0, figs 12, Id 

? Tnchta rojasi Jouaseaumo, t c p 249, pi 9. figs 9, 10 (Caracas) 

Thyjtanophora aanianaerms (Pfr ), H B Baker, Occas Pap Mas Zool 
TTmv Mi(h No 107, 1928, p 11 Not Hd%x santanacruu Pfeiffer - 




Fig 37 — Thyaanophora venetuclcTvns, Canaco 


H I have not identified // aanianaenst* in Colombian or Venesuolan collections 
seen It appears to be known only by the works of Pfeiffer and Reeve cited 
below, and copied by Tryon (Man Conch II, p 166), and by Kobelt and Moel- 
lendorff (Conehyl Cab , Die Raublungensonnecken (Agnatha), 2te Abth , 
Strcptaxid&c, p 66) M Germain has figured a var deprt sso from the Cauea 
valley (M6m Soc Sci Nat Neuohatel V, 1914- p 256, p! 10, fig 7), but I 
suspect that it does not belong to Pfeiffer's species All published information 
on the species is contained in the following references* 

Hdtx Mantannaerm* Reeve, Conch- Icon. VII, pi 101, fig. 1344 (August, 
1854) 

Hdix aantanainiia Pfeiffer, P Z S 1854, p 52 (Jan 10, 1855), Monogr IV. 

p 82 

Soolodonia aantanaenn # (*Pfr/ Rve.) is one of those Cumingian spooies which 
U Pfeiffer published in the Proceedings of the Zoological Society for 1854, not 
printed until the next year Meantime, finding the specimen in Cuming's col- 
lection, Reeve described and figured it, misspelling the name, which he attributed 
to Pfeiffer On the theory that Reeve's spelling was either a mere pen error or 
printer's interpolation, the deletion of the superfluous n is perhaps allowable 
The location of "Santa Ana, New Granada." the type locality of S sen-, 
tanaerm*, is somewhat doubtful See H B Baker, Occas* Pap No 156, p 19. 
footnote and No 167, p 11, footnote. 
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Venezuela Colony Tovar and Valencia (E Simon), Canaoo 
(F R Cocking, 1860, m coll A N S P ) 

Jousacaump’s descriptions aro extended enough, yet leave some 
uncertainty as to whether the surface characters of his forms are 
those of the T crimta or the T impure groups The figures increase 
one's perplexity However, since topotypes arc not available, I am 
assuming that Jousseaume had the species represented in my fig 37, 
drawn from specimens taken in the neighborhood of Cariaco, a 
place between two and three hundred miles east of M Simon's 
localities, but probably in the same life zone 

The description of T impara applies so well to the Cariaco shells 
that it is mainly the rather wide geographic separation which in- 
fluences me to leave them as different species The threads on the 
last whorl are about as in T impure There are no hairs or other 
penostracal projections (such as Jousseaume mentioned), but 
possibly quite fresh examples might possess them The oblique 
threads of the first whorl appear to be a little more widely spaced 
in the Venezuela form One of the largest examples measures 
height 2 8 mm , diam 4 75 mm , width of umbilicus 1 4 mm 

Thyunopbora hettpriiil n ap Toxt-flg is 

Mexico Yautepec, State of Morelos, on the “Hill of Calvary ” 
Type 61558 ANSP , collected by Angelo Hcilpnn and Frank C 
Baker, 1890 

The shell has the depressed shape of T impure (Pfr), spire 
convex, periphery rounded, the greatest convexity in the upper 
half of the whorl, umbilicus broadly open, perspective, a little more 
than one-third the diameter of the shell The whorls are strongly 



convex above, the last descending at the aperture to about the 
middle of the preceding Surface light brown, somewhat shining, 
the first whorl, after the nearly smooth initial third, with sculpture 
of well-spaced retractively radial threads, following nearly the 
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direction of growth lines, and microscopically scored by close, 
rather superficially engraved spiral lines Post-embryonic whorls 
with very fine, rather irregular growth wrinkles, the last whorl with 
fine, irregularly wavy sparsely anastomosing wrinkles following 
the general direction of growth lines, in some places interrupted, 
forming low, fusiformly lengthened granules, m some small areas 
retractive threads of the impurct pattern are seen The aperture 
is oblique, subcircular, not much excised at the parietal margin, 
the columellar margin expanded, as usual 

Height 2 2, diam 3 75 mm , umbilicus 1 15 mm 4} whorls 
Type 

Height 2 0, diam 3 40 mm , umbilicus 1 05 mm 4} whorls. 

" 2 0 “ 3 60 11 11 115 11 

Thirty specimens were collected, all “dead,” but about half are 
in fairly good, fresh condition One immature shell shows sparse, 
widely spaced hairs, of the same character as those of T komn 
(Qabb), also seen m T ennita (Fulton) 60 The former, T homti, 
differs from T hetlpnm by its smaller umbilicus T crtnita appears 
to be more closely related, but in it the whorls are less strongly 
convex above, giving a different outline to the spire The hairs are 
also, it appears, more persistent than in T keilpnnt 

Two lots of T ennita are in the collection of the Academy, both 
collected by J S Gibbons, one received through W G Bmney 
many years ago, the other from Fulton Specimens measure: 

Height 2 2, diam 3 4 mm 

“ 2 1,“ 3 8 “ , umbilicus 1 15 mm 

The three species, T komn , T hetlpnm and T ennita, are closely 
related in form, sculpture of the embryonic whorl, and in possessing 
sparse hairs on later whorls, generally lost m fully adult or old 
shells T intonsa (Pils ) differs by its elevated form, small stse, 
etc 

The irregular sculpture of wavy wrinkles, sparsely anastomosing 
or interrupted, appears to be a sort of degenerate product of the 
pattern seen in the typical group of Thysanophora, but the long 
hairs are special to the T hornu group 
TfcrsftMphara jiM—onris n. «p Text-fit 3b 

Mexico. Guadalajara, Jalisco. Type and many other specimens 
44027 ANSP , collected by McConnell and Crawford, 1900 

Similar to T cdoba Pile in form, depressed, with strongly convex 
spire, rounded periphery and perspective umbilicus, its width coft- 

M Triehoductna ennita Fulton, Proe Make 8oc London, XII, part V. August. 
IM7, p. 340 (Cartagena) , 
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tamed about 3J to 3$ tunes in the diameter of the shell The 
whorls are quite convex, the last rounded beneath Light brown 



Fig 30 — Thysanophora jahscoensis 


Sculpture the initial } whorl is smooth, relatively coarse and widely 
spaced spiral impressed lines then appear gradually, extending over 
the remainder of the embryonic shell of nearly 2 whorls The rest 
of the shell has very fine, close and unequal growth wrinkles and 
rather widely and unevenly spaced low nblets, over all run very 
fine, close, engraved spiral lines, giving a decussate-granulose 
surface The aperture is oblique, subcircular-lunate, with about 
one-fourth of the circle excised by the preceding whorl Lip thm, 
the columeilar margin expanded, parietal callus thin Height 1 5, 
diam 2 25 mm , width of umbilicus 0 6 mm 4} whorls 

This species is closely related to Thymnophora coloba Pils* dif- 
fering by the large umbilicus, contained 3 5 to 3 75 times in the 
total diameter In T coloba it is contained about 5 times in the 
diameter, a specimen measuring height 1 3, diam 2 mm , umbilicus 
0 4 mm 

Thjwaopbon oaUaa n ap Toxt-flc 40 

Jamaica Type 5612 ANSP , from the A D Brown collection, 
received by him from T Bland 

The shell is thin, translucent-whitish, depressed, openly um- 
bibcate (umbilicus contained slightly more than three times in the 
diameter) First 1J whorls convex, projecting, set in places with 
microscopic papilla Later whorls flattened above, with widely, 
unevenly spaced, weak nblets, in the direction of growth lines 
The last whorl is bluntly but strongly angular at the penphery, 
below the angle somewhat flattened, sloping inward, it descends 
slowly and deeply to the aperture The aperture is quite oblique 
transversely oval, the insertions of the simple lip remote 

Height 1 5, diam 3 mm , umbilicus 0 9 mm wide 4 whorls. 

I thought at first that this might be Helix tnconsptcua C B Ad., 
but it is smaller, with fewer whorls, though the deep desoent of the 
aperture shows it id to be an adult individual The figure of that 



species given by Reeve (Conch Icon , Helix, fig 350) u quite unlike 
T omma 



Fig 40 — Thytanophora omwa. 


Explanation of Plates IX and X 

Plato IX — Figs 1, la. — Amphicydotu* oUton t f n sp Type 47354 
Figs 2, 3 — Poterxa confute (fykes) Quipo 133723 
Fig 4 — PleurodonU (Labyrinihut) tipunctuata (Forbes) Paya. 140306 
Fig 5 — Plevrodonte (Labyrinthut) chtriquenti » Pile. Island of Boons del Toro 


Fig^G ^-PUurodonU (Labyrinihut) unagera (Petit) 


Rio Pueroo 140305 

1 figures natural sue* 

Plato X --Fig 1 — Bugiandina dadylu* (Brod ) Near Lagarto 47352. 

Fig 2 — Spire of same X 3 

Figs 3, 4 . — EuqUmdina cumingi (Beck) Panama 24780, 74037 
Figs 5, 6, 7 — Drymaut expanrut balboa, n subsp Type and paratypes. 
Fig. 8 . — Buglandina gigantoa n sp Sculpture from front of last whorl of 
type X 2 8. 

Fig 9 — Buglandina towerbyana (Pfr ) Sculpture from front of last whorl 
X 2.8 



COSTA RICAN LAND SHILLS COLLECTED BT A A OLSSON 

BY H A PlLgBln 

On bis return from a geologic tnp to Costa Rica in 1921, Mr 
A A Olsson gave me a small but interesting senes of land shells 
They are all from the Atlantic coastal country, from stations which 
do not exceed 100 feet m elevation 

References to descnptions are omitted, as they can be found in 
von Martens’ volume on Mollusca m the Biologia Centrah-Amen- 
cana, or m Crosse and Fischer’s Mollusques of the Mission Scien- 
tifique au Mexique 

HKLICIN1DJB 

Helicina funcki Pfr Talamanca Valley 

Helicina (Olioyra) Beatrix Angas La Emilia (JAG Rehn) 

Lucidella lirata (Pfr ) Cahuita 

HBLICIDjR 

Leptarionta ZHORQuiNhNSis (Angas) Monkey Point, on the 
beach 


CAMJENIDjK 

Pleurodontb (Labyrinthus) esopus (Angas) Cahuita, rather 
large, high examples, 28 to 29 5 mm in diameter, Talamanca valley 
a lees elevated form 


BULIMULIDjB 

Bulimulus corneus (Sowb ) Cahuita 
Dbtaleus zhorquinensis (Angas) Rio Codes. 

Dbyslhus josephus (Angas) Cahuita, Banana River, 100 ft 
elevation, Talamanca Valley 

Dbtmabus inusitatus Fulton Banana River, on the “cokito” 

palm 

Oxystyla pbinceps (Sowerby) Talamanca Valley 
ACHATINIDA 

Opeas beckianum (Pfr ) Cahuita 
Opeas hicra (Orb ) Cahuita 
SueuuNA octona (Brug ) Cahuita 

( 127 ) 
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OLANDINIDjB 

EngMniMaa aowarbyana <Pfr ) Plata xi, flga. 3 , 4 piato x, 0g fl 

This species was described from Totontepeo in southwestern 
Oaxaca It is a large form, 90 to over 100 mm long, with coarse, 
textile sculpture Pfeiffer 1 says closely plicate longitudinally, 
decussate-granulate by spiral, unequally spaced striae apex 
acute Aperture five-ninths the length Length 88, diam 
38 mm The type specimen has never been figured, but the de- 
scription applies well to the form of Vera Crus Province which 
Strebel* discussed and figured as “Gl aowerbyana Form A ” The 
apex of this form is very small for so large a shell The first half 
whorl rises distinctly above the second whorl as in PI XI, fig 3 
This typical form of E aowerbyana is before me from eastern Mexico, 
collected by Berendt (PI XI, figs 3, 4), and from Guatemala, col- 
lector not known One from Vera Crus Province measures, length 
105, diam 43, aperture 58 mm , thus a tnfle narrower than Pfeiffer’s 
type, but having the exact proportion of aperture to length 

EngUnrtlna gigansaa o «p Plate XI, tlga. S, 0, 7, plate X, fig 8 

Salinas Bay, in southwestern Costa Rica, A Alfaro, Costa Rica, 
without nearer indication of locality, W M Gabb 

The Costa Rican form of the E aowerbyana type differs from that 
discussed above by its constantly blunter apex, the first whorl re- 
volving nearly in a plane, though somewhat convex above, as in 
PI X, fig 6 Generally the spiral sculpture of the later whorls is 
clo8er than m aowerbyana, cutting the axial striae into shorter grains, 
as in PI IX, fig 8 The sutural denticulation is weaker than in 
typical E aowerbyana As in most of the genus, the length of the 
spire vanes within wide limits 

Length 104 mm , diam 45 mm , aperture 61 mm 7} whorls 
Type 

Length 94 mm , diam 44 mm , aperture 58 mm 

This form was desenbed and figured as “Gl aowerbyana Form B” 
by Strebel (loc cit p 16, PI 5a, figs 10o, 10m, 10a) from 8an 
Jos4, Costa Rica, and from Chinqui (fig 10k) According to von 
Martens (Biologia CentraU-Amencana, Moll., p 610), quoting 
Biolley, it “chiefly inhabits the ‘tierra cahente,’ . all the speci- 
mens from the elevated central plain are of smaller sue ’’ 

1 Proo. Zool Soc London 1846, p 32 

* Beitmg Mex. Land- und SOarwaarer-Concb , II Thai, 1876, p U. 
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Gabb collected also two slender specimens which were hated by 
Angas (P. Z S 1879, p 479) as Glandxna Ugnorta Reeve The apex 
is as described above, but the sculpture is weaker throughout One 
measures length 88 mm , diam 36 5 mm , aperture 52 mm Gabb’B 
description of the living animal was quoted by Angas, his drawing 
of it accompanies a specimen in our collection (No 24768) All of 
these shells were said to have been taken by Gabb “only m high 
country, as high as 6000 feet, Costa Rica”, but Gabb’s off-hand and 
general statements as to localities are likely to be unreliable 

Knglfcnrihm fifintM fftbbi n aubsp Plate XI, ft«i 1, 2 
• 

A miniature form of the preceding species was also taken by 
Gabb, and is evidently what Angas* identified as “Gkmdtna 
auratat Morelet ” 

It is thinner than E giganiea, with weaker, finer sculpture of the 
same general nature , the apex also is similar The color is antimony 
yellow with many ochraceous-tawny streaks. Length 56 3 mm., 
diam 25.7 mm , aperture 36 mm , 5} whorls 

No definite locality in Costa Rica was given by Gabb, but it is 
probably identical with the small form from the elevated central 
plain of Costa Rica, mentioned by Biolley, quoted by von Martens, 
Biologia Centrali-Amencana, Moll , p 610 Type 24771 ANSP. 

Euglandina broctontomlini Pile Cahuita, Talamanca Valley 
(Olsson) Vesta farm, Estrella Valley (JAG Rehn) Described 
on page 97 

SCOLODONTID-iE 

Drepanostomella stolli (von Martens) Cahuita 

OCCULTATOE new fen m 

The shell is small, discoidal, imperforate, smoothish, of few deeply 
embracing whorls, the spire exposed, flattened 

The reference of this genus to the family Scolodontidae is pro- 
visional The single species known differs from the genus Gue»- 
iterta Crosse by the exposed spue, occupying about half the di- 
ameter of the Bhell Seen from above it has some resemblance to 
Drepanoalomelia, but in that genus the umbilicus is open and the 
lip strongly retracted at its upper insertion 

OorniUitw oltaonl n «p Text-flg l 

Cahuita. Type 104675 ANSP , collected by A A Olsson 

* Proc. Zoo! Soc Loud. 1870, p 480, pi 40, fig 6 
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The shell is strongly depressed with flat spue and rounded periph- 
ery, imperforate, smoothish, under a high power showing a dense 


Q) 

J mm. 

Fig. 1 OccuUator oUtonu 

microscopic granulation. The apex projects very shghtly. The 
spire is narrow, not occupying quite half of the total diameter, of 
3£ very shghtly convex whorls, the last whorl embracing a large 
part of the penult, impressed at the axis The aperture is deeply 
lunate, with only slight obliquity The peristome is simple, the 
baso-oolumellar margin straightened and noticeably thickened 
Height 1.15 mm , diam 2 5 mm 

The single example taken is bleached white. 

ZONITID.* 

pMndohyAlin» pnncUdyttU n ap Twt-fls 2 

Chama, Guatemala Type and 4 paratype* No 45650 ANSP., 
collected by A. A. Hmkley, 1917 
The minute shell is depressed, openly umbilicate, the umbilicus 
contained slightly more than 3 times in the diameter, corneous, 
translucent, thin The first whorl has sculpture of spiral impressed 





lines; radial stria then appear, out by the spirals into a regular tee- 
selation of rounded granules; (this sculpture is extremely super- 
ficial, and not fully seen exoept in immature shells). On later 
whorls the radiating stria continue but the spiral lines weakpn, 
though stall faintly visible on the last whorl. Here the strif? 
stand about 0.017 to 0 02 mm apart, locally quite regularly 
developed, but m places nearly effaced. The whorls’ are convex 
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above, at the periphery and the base Suture deeply impressed 
The aperture is slightly oblique, rotund-lunate Peristome thin 
Height 0 8 mm , diam 1 55 mm , about 3} whorls 

The sculpture, while very minute, is characteristic, the wide um- 
bilicus and small sise it has in common with P n ummua (Vanatta), 
of Texas 

l oa tt oMss malttrotrls n «p Text- fig a 

Cahuita, Costa Rica, Type 140311 ANSP, collected by A A 
Olsson. 

The shell is umbilic&te, the umbihcus come, contained 3} timm 
in the diameter, gray-whitish (dead), with decidedly convex spire, 
rounded periphery and base The whorls are closely coiled, convex, 





Fig 3 — ZonUoidet multivoku. 


with very weak and rather unequal wrinkles of growth, which 
retract slightly as they approach the suture and weaken at and 
below the periphery The aperture is deeply lunate, the lip simple, 
its insertions remote, the upper end slightly retracted 

Height 2 3 mm , diam 4 mm , 5} whorls 

This species is distinguishable from others of the region by the 
close coil of the whorls In this respect it resembles Z pentagyra 
Pile , from Tampico, but that is a decidedly smaller species, with 
differently shaped aperture The generic position remains doubtful. 
There is no very definite conchological distinction between Zorn - 
toidea and ScolodorUa, the latter includes a number of species having 
closely convoluted whorls, and probably that is where the present 
form belongs ScolodorUa has not hitherto been recognised so far 
porth, so that pending an examination of the anatomy, the two 
closely coiled species are left in ZontUndes. 

Zonitoiobb arbors us (Say) Banana River. 
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BNDODONT1DJB 

IMMIkm mfllaooatataa eostarieanoi n aubap Fig 4 ft 

Banana River (Olsson) Type and paratypes 140676 ANSP 
Smaller than Anaona specimens of R millecoatatua,* height 1mm , 
diam 1 8 mm , with 3} whorls, sculptured about as in that species; 



Fig. 4 a, RatHoducut miUecoatatus b, R m. costariamus 


there are about 15 nblets in 1 mm at the periphery of the last 
whorl, about 4 stria in each intercostal interval The aperture is 
wider than m mtllecosialiu Six apparently adult and several young 
specimens No 140676 ANSP. 

Eotadlacut And Me xloodlacua 

In connection with the preceding form, various small patuloid 
Bnails of Mexico and Central America were examined, some notes 
on which may be given here 

Helix hermanm Pfr has been referred to “ Patvla " by authors 
who have mentioned it, but its characters do not agree with that 
senes, The general appearance is more that of Radiodieeue, but 
the embryonic whorls are without spiral sculpture It may be 
made the type of Rotodtecus, n. gen , with the following characters: 
Depressed, discoidal, with whorls of small caliber and broadly open 
umbilicus, embryonic 1} whorls very densely microscopically pitted, 
the rest radially costulate, closely coiled 
The northeast Mexican Gonyodxscus tncionanus (Pils.)' has the 
general figure of the Holarctic genus Gonj/oducut Fitiinger, and 
pending examination of the soft anatomy, it should be referred, I 


' The type of R miOeeotlatut was not fully adult Subsequent to its deaenp* 
tion the species was taken by hundreds, and found commonly to reach a sue of 
1 3 mm height. 2 26 mm diameter, with 4} whorls. Text- fig, 4a represents 1 an 
adult example from Miller canyon, Huachuca Mta., Aniona. <> 
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believe, to that genus However, it differs in details of the embry- 
onic whorl from any species I have examined, and I propose the 
subgenus Mextcodiscu* for it, characterized by having the initial } 
to 1 whorl almost smooth, but in the most perfect examples showing 
excessively minute and faint spiral lines, the change to neamo sculp- 
ture not abrupt, the first nblets being low and short Riblets of 
the later whorls are strongly retractive, as m Oonyodtscus , with 
which the general shape also agrees I do not know of any other 
species of this particular group 


Explanation of Plate XI 

Figs. 1. 2 — Euglandxna gxgarUm gat)bx } new subsp T> pe, natural use, and en- 
larged detail of surface X d 

Figs. 3, 4 — Euglandxna $owerbyana (Pfr ) Eastern Mexico (Dr Berondt) The 
apex X 2 6, and the aboil, natural use No 24767 

Fig 6 — Euglandxna gxgantea n sp Costa Rica (W M Gabb) No 24769, 
natural use 

Figs. 6, 7 — Euglandxna gxgantea n up Salmas Bav, Costa Rica Type, natural 
use, ana apical Whorls X 2 0 No 67142 




TH1 BLATTIDAI OF lUKOH GUIANA 

by Morgan Hebard 

In 1922 Dr Lucien Chopard submitted for study a oolleotion of 
Blattidae received, through E Le Moult, from Frenoh Guiana. 
The author is allowed to retain the types and uniques, as well as a 
representative senes of the other species The balance is presented 
to the Pans Museum by Dr Chopard, to which the author is to add 
an adequate exchange of Orthoptera m return for the types and 
uniques. 

As there are now, awaiting study in the Philadelphia collections, 
large series of the Blattidae from Tnmdad, Venezuela, Bntish 
Guiana and the Amazon, we are pleased to be able to report also 
on so fine a senes from French Guiana The six hundred and eighty- 
four specimens before us represent one hundred and eighteen species 
and forty-nine genera, of which fifty-three species and six genera are 
described as new. We have added the records published by us on 
the Blattidae of this region in 1921, 1 and of the few species previ- 
ously recorded from French Guiana but not represented m the 
present material, in order to complete the data we have assembled 
for this fauna 


ECTOBIINAE 

Tlwsbhm crisHs new tptds* Plate XII, flsnrs 1 

This species is closely related to the Central American L fulgtda 
(Saussure) and resembles that insect m size and coloration It is 
best separated by the male genitalia, in which the sinistral style is 
about two-thirds as long as the dextral, instead of being only about 
one-third as long, while the intervening area is occupied by an 
obliquely plaoed, roughly rectangular plate, with dextral margin 
minutely quadndentate, instead of having a single heavier decurved 
spine sinistrad and the remaining portion of this area feebly tri- 
angularly produced. 

The female sex of these species is apparently indistinguishable 

Type, c? ; St Jean du Marom, French Guiana. June. [Hebard 
Collection, Type no 967.] 


> Prte. Acad. Nat. So. 1 Phils., 1921, pp 193 to 804. 

(185) 
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General structure as given in genenc description * Sue as large 
and form as robust as in fvlgtda, large and robust for the genus 
Supra-anal plate triangular, half as long as wide, exactly as in 

T /» 177 , 1 i \ A. 1 1_ 




not nearly as much so as m that species Simstral style triangular 
with apex very broadly rounded, slightly longer than its basal 
width, situated on the dorsal surface of the subgenital plate at its 
margin and directed dorso-mesad (though apparently somewhat 
movable). The intervening margin between the styles is very 
feebly triangularly produced and is surmounted by an obliquely 
set, roughly rectangular plate, the dextral (apical) margin of which 
plate is armed with foiir minute curved spines Dextral style 
about a third longer than simstral though narrower at its base, 
shaped like a straight finger directed dorao-mesad. 

Allotype 9 , same data as type, except taken in December. 
[Hebard Collection.] 

In sire and form agreeing closely with male and apparently in* 
distinguishable from this sex of fvlgtda Ootheca also as in that 
species. 1 

General coloration deep shining chestnut, the pronotal margins 
and tegmina paler when spread, burnt sienna Ultimate joint of 
maxillary palpus and apex of preceding joint blackish brown. 

One paratype is slightly paler, while that from Bartica, British 
Guiana, ib distinctly paler, approaching burnt sienna in general 
coloration. 

The measurements of the described pair are length of body <? 
6 8, 9 7, length of pronotum 1 8, 9 1.8, width of pronotum 

2.8, 9 2.8, length of tegmen d" 6 9, 9 7, width of tegmen c? 29, 
9 2.9 mm. 

In addition to this pair there are before us three paratypes, one 
male bearing the same data, one female labelled “Cayenne” and 
one female from Bartica, British Guiana, taken March 26, 1912, 
by H. 8. Parish and belonging to the Academy of Natural Sciences 
of Philadelphia. 

TheoMetts dlHaote m* imdn, Ham XIV, Iiwm ll sad is. 

This insect represents a very distinctive group, having the die* 
coidal sectors of the tegmina as oblique and more regular than in 
the Central American L. fvlgtda (Saussure), but the sise smaller, 
the form much more slender and the color very dark. These latter 

, . t 

1 Mem. Amer Ent Soo , No. 4, p. 10, (1919) 

* Described, Mem. Amer Ent Soo , No 4, p 12, (1919) 
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features give it a general, though purely superficial, resemblance 
to species of the Lateralis Group of Anaplecta Burmeister, though it 
is distinctly larger than any of them 

The tarsal claws are not as strongly asymmetrical as in the other 
known species of LissoblaUa Though the slender form and narrow 
tegmina disagree with our original concept of this genus, all the other 
characters shown by distmcta conform and we do not believe that 
generic separation would be advisable 

Type d", La Foresti&re, upper Maroni River, French Guiana 
July [Hebard Collection, Type no 1013 ] 

Sise small and form slender for the genus Head, pronotum, 
wings and their venation and hmb spmation as characteristic of 
the genus 4 Tegmina comparatively narrow and elongate, apex 
sharply rounded, discoidal sectors (seven) unbranched and very 
regular, fully as obhque as the costal veins WingB very similar to 
those of fulgtda, but distinctly narrower Sixth abdominal tergite 
with a median node, heavily supplied with microscopic agglutinated 
hairs, with a depression on each side, this specialisation not as 
prominent as in fulgtda Supra-anal plate produced between cerci 
with lateral margins concave-convergent to tho rounded apex, the 
concavity of the lateral margins greater and the apex narrower 
and more produced than in fulgtda Subgenital plate very small, 
large, socketed, convergent styles present, the simstral about two- 
thirds as long as the dextral and only shghtly over half as heavy 
The space between these simple, finger-like processes is filled by a 
narrow production of the median portion of the plate Fourth 
tarsal joint with very small ventral surface occupied by a pulvillus 
Tarsal claws simple, moderately asymmetrical, the shorter, how- 
ever, reaching slightly beyond the arohum 

General coloration blackish prouts brown Tegmina translucent 
prouts brown Lateral margins of pronotum and marginal field of 
tegmina transparent ocbraceous buff, a fleck of the same near apex 
of anal field of simstral tegmen Face paling slightly, with a tawny 
tinge 

The measurements of the unique male type are; length of body 
6 4, length of pronotum 1 7, width of pronotum 2 3, length of tegmen 
1 8 mm. 

UmoMsIH striata new apeelM. Plate XII flgure X 

Like L onentus here described, this species is closely related to a 
Central American insect, in the present case L flabeUata (Saussure 
and Zehntner). These species are well separated from those of the 
Fulgtda Group by being smaller and less robust, with tegminal dis- 

ooidal sect ors less obhque 

4 Described, Mem. Aaer Ent Soe , No 4, p 10, (1919) 
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We find that stylaia can be separated from flabellaia only by the 
male styles, the dextral being highly specialised in the present 
insect 


Though but two specimens of stylaia are before us, they show 
that decided variation in tegminal coloration occurs, probably much 
as in flabellaia 1 

Type d", St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 988 ] 

General structure as given in the generic description,' except as 
noted above. Styles asymmetrical Smistral style represented 
bv a small straight finger (larger and showing weak curvature in 
ft abellata) The intervening margin of the subgenital plate between 
the styles is produced triangularly, with apex acute (flat to the 
inset smistral style m flabellaia) Dextral style represented by a 
somewhat curved finger, lying along the dextral margin of the 
median production and consequently directed dorso-mesad, longer 
and nearly twice as large as the smistral style, its dorsal surface 
armed with a heavy, erect spine, which points toward the supra- 
anal plate (represented by a simple, straight finger, only slightly 


laiger and longer than the smistral style in fiabeUata ) 
General coloration sayal brown, the pronotal disk bister, 
mina uniform in type, in 
with broad, dark, net 


Teg- 

suffused at shoulders and mesad 
>ands. Precisely similar tegminal 


color variation occurs in flabellaia , though such is unusual in the 
Blattidae 


The measurements of the male type are, length of body 6 1, 
length of pronotum 1 7, width of pronotum 2 4, length of tegmen 
6 2, width of tegmen 2 3 mm 
A paratypic male, bearing the same data, is before us. 


DeGeer, Mta. l’Hiet. In a, III, p. M3, pL 44, 

flga 13 and 14. [Surinam ] 

We fully agree with Rehn 7 m his statement that DeGeer’s mt- 
nultsstma was based on material of the genus Anapleda and that 
the specimen of Holoeompea, believed to be the type of that species 
and so described by Shelford, can certainly not be recognised as 
the type of mtntfMstma 
St. Jean du Marom, French Guiana, 1 9 . 

Nouveau Chantier, French Guiana, 1 9 

La Foiesti&re, upper Maroni River, French Guiana, 1 9 . 


* See, Man. Auer. Ent Soo., No. 4, p 13, (1019) 

* Mfmn jkmsy Ent. Soc . No 4* p ML (1910) 

7 Froe. Aosd Nat SeL hiila.,1918, p* 145/ footnote 3, (1918). 




1926] 


NATURAL SCIENCES OF PHILADELPHIA 


180 


The length from occiput to apex of tegmina, in these females, is 
4 7 to 4 9 mm 

iaijlinli nbdsaalt mi apeolM. PUu XII, fl$uro« 8 and 4 

This species is evidently nearest the Central American A cusema 
Hebard It is similarly a medium used and moderately slender 
species of a pale ochraccous general coloration, with prominent buff 
ocellar spots It differs in having a weak suffusion of brown on each 
side of the pronotum, at its caudal margin above the insertion of the 
tegmina, and another on each tegmen, beyond the apex of the anal 
field and filling the area between the discoidal and median veins 

These suffusions are variable in intensity and extent and in in- 
tensive individuals those of the tegmina are continued more nar- 
rowly along the discoidal vein to its base The head is suffused 
with darker brown particularly toward the buff ocellar areas, but 
shows no distinct transverse band between them 

Type: cf ; Nouveau Chantier, French Guiana October [He- 
bard Collection, Type no 989 ] 

Sice small and form moderately slender for the genus Head dis- 
tinctly longer than broad, interocellar area forming with margins 
of ocellar areas a decidedly projecting but rounded ndge above each 
antennal socket, ocellar spots distinct Pronotum rectangulate- 
ovate, narrowing very slightly more cephalad than caudad; surface 
feebly convex, showing distinct latero-caudal flattening of disk 
Tegmina narrow, costal margin weakly convex to the bluntly 
rounded apex, costal veins numerous (eleven) ; five longitudinal dis- 
coidal sectors apparent Supra-anal plate highly specialised , about 
twioe as wide as long, free margin almost evenly convex, the ventral 
surface produced in a large projection beneath the meso-distal 
portion, dorsal surface deeply impressed meso-proximad, this area 
bordered laterad by broadly convex ridges, which converge caudad, 
the depression containing a large tuft of agglutinated hairs, whioh 
are directed dorso-cephalad. Subgenital plate with dextral margin 
irregularly convex and bearing a very small, simple style, simstral 
margin straight, oblique, then broadly concave, a small, simple 
style situated at the base of this concavity and extending to its 
apex, where the margin of the plate forms a minutely bi-nodose 
angle, the apex of the style resting between these nodes Tarsal 
claws symmetrical, aroha minute 

AUotype . 9 , same data as type. [Hebard Collection.] 

Agrees closely with male in all ambisexual features. Subgenital 
plate of the decided valvular type characteristic of Anaplecta. 

General coloration ochraoeous-buff, marked as noted above. 
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The measurements of the described pair are as follows, length of 
body d” 5 4, 9 5 8, length of pronotum <? 1.4, 9 1.6; width 
of pronotum cf 1 9, 9 2, length of tegmen cf 5 8, 9 6 8, width of 
tegmen cf 1 7, 9 18 mm 

Specimens Examined 6, 3 males and 3 females 

St Jean du Marom, French Guiana, August 1, 1 <?, paralype 

St Laurent du Marom, French Guiana, May and December, 

1 cf, 1 9 , paraiypes 

Nouveau Chantier, French Guiana, January and October, 1 d", 

2 9 , type, allotype and paralype 

Smplapta iMlph new ipedea. Plate XII, flgnre ft. 

This handsome little insect is distinctive in being dorsad solidly 
blackish brown except the transparent lateral margins of the 
pronotum, costal margins of the tegmina and a broad area on each 
tegmen which borders the anal vein and runs from near the dis- 
coidal vein almost to the sutural margin 
The tegminal color pattern agrees closely with that of A analt- 
signata Rehn, described from Manaos, Brasil, though the contrasts 
are stronger and the pale meso-proximal areas are broader in the 
present insect. We find insignia to be further separable from that 
species by the pronotal disk, which is solidly colored instead of bi- 
vittate and the tegminal veins, which are raised distad This 
latter feature is more pronounced m the male than m the females of 
insignia In spite of these differences analistgnota • is clearly 
nearest in relationship of the known species 

Type 9 ; Nouveau Chantier, French Guiana. August [He- 
bard Collection, Type no 990 ] 

Sise small for the genus, form rather broadly elliptical Agrees 
with the description of A. subsignata on page 139, except as follows. 
Ridge above ocellar areas less decided, ocellar spots distinct but 
not as prominent Latero-caud&l flattening of pronotal disk weak 
Tegminal costal veins numerous (eleven distinguishable), longi- 
tudinal discoidal sectors few (four distinct) Subgenital plate of 
the decided valvular type usual in the genus. 

AUoiype: d ; Bartica, British Guiana. March 31, 1913. (H. S 
Parish ) [Acad Nat Soi Phila.] 

Sise smaller and form distinctly more slender than female, agree- 
ing in all other ambisexual characters Supra-anal plate highly 

* Though lacking the abdomen, the type of anahntnata was described as a 
female From comparison with the sexes of tnttfftu, we believe that type to be a 
male 
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specialised; free margin convex, with the convexity most decided 
mesad, dorsal surface impressed proximo-mesad , this impression 
containing a large tuft of agglutinated hairs directed cephalad and 
terminated caudad by a weak, convex ndge Subgenital plate with 
lateral margins straight and feebly convergent, distal margin very 
feebly oblique and very weakly convex, then broadly concave at 
base of smistral style * 

Head mummy brown, darkest on occiput Antennae, palpi and 
limbs buffy Ventral surface buffy, washed with mummy brown. 
Pronotum solidly blackish mummy brown, except lateral portions 
which are transparent and show very faintly a buffy tinge Teg- 
mma blackish mummy brown, with costal margin and the post* 
anal areas ; described above, transparent and showing very feebly 
a buffy tinge. Wings vitreous, indescent, faintly tinged with 
brown only in area of costal veins and in appendicular field. 

The measurements of the descnbed pair are as follows* length of 
body <f 5, 9 5 2, length of pronotum cf 1 3, 9 14, width of pro- 
notum d* 17, 9 18, length of tegmen cf 4 8, 9 4 9, width of 
tegmen cf 1.4, 9 17 mm. 

Two paratypic females, one beanng the same data as the type, 
the other from La Forestifcre, French Guiana, taken in July, have 
also been studied 

limhdll snflnsa new ipedes. Plate XII, flsores 0 and 7 

This insect, a member of the Bivittata Group, has the pronotum 
strikingly marked with two longitudinal dark bars, which fuse 
caudad The tegmma are suffused with dark brown, with only 
the costal margin pale The darker portions of the tegmina are of 
uniform shade, this aiding m distinguishing the species from its 
nearest ally, the Panamanian A hemtscotta Hebard. 

In sise it agrees with that species and the western Ecuadorean A 
falctfer Hebard, being larger than the Amazonian A bmttata 
Brunner and A analtmgnaia Rehn The male smistral style is 
much less specialised than in its nearest allies 

Type ■ c? ; 8t Laurent du Marom, French Guiana. July. [He- 
bard Collection, Type no 991 ] 

Agrees with the description of A tubngnata on page 139, except 
as follows Sue medium for genus; form elongate elliptical, as in 
hemiecotia Tegmina elongate, costal veins numerous (ten), the 
marginal field with numerous spunous vemlets resembling the costal 
veins Subgenital plate with margin sinuous, produced slightly 
more suustrad than dextrad, styles very small, simple, elongate 
conical, the smistrtd slightly ionger than the dextral. 

• This specimen u w toe poor condition to describe the contour of die styles. 
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AUolype 9 , Bartica, British Guiana March 6, 1013. (H S. 
Parish ) [Acad Nat Sci. Phila.] 

This sex agrees closely with the male in all ambisexual characters. 
The subgenital plate is of the decided valvular type characteristic of 
AnapUcta. 

Head ochraceous tawny, the occiput proutB brown with a median 
and, on each side, a juxta-ocular fleck of ochraceous tawny The 
female allotype, apparently discolored, has the head more generally 
suffused, the occiput not showing paler markings Ventral surface 
and limbs buffy Pronotum with lateral portions transparent and 
very faintly tinged with yellowish brown, ornamented with a pair 
of heavy longitudinal bands of blackish chestnut brown, which 
widen irregularly caudad, almost fuse meeo-oephalad and are nar- 
rowly fused along the caudal margin These bands inclose an area 
of antimony yellow, which is roughly shaped like an elongate hour 
glass Tegmina translucent chestnut brown, paling very slightly 
toward the costal margin, but with marginal field almost colorless 
and transparent. Wings (apparently) suffused. 

The measurements of this pair are as follows, length of body d" 0, 
9 7 1, 1# length of pronotum <f 1 7, 9 17, width of pronotum d" 2.1, 
9 2 2; length of tegmen d" 6 2, 9 6 2, width of tegmen cP 2, 9 2 
mm 

ftnayleeta. pinto now ipodso. Plato XII, flsure 8. 

This insect apparently has no dose affinities The tegmina show 
the veins even more raised than in A tnttgnte here described, a 
feature not shared by any of the Central American species known 
to us The umform dark coloration suggests the Panamanian A. 
sordtda Hebard, but that insect is much smaller, with proportion- 
ately longer tegmina which are smooth, and has the lateral lobes of 
the pronotum and marginal field of the tegmina less suffused. 
Neither are these species to be confused with A lateralis Burmeister 
and its allies, which belong to a very distinct group 

Type 9 , Nouveau Chantier, French Guiana June [Hebard 
Collection, Type no 992 ] 

Agrees with the description of A subngnata on page 139. exeept 
as follows Sue medium for the genus, form rather broadly ellip- 
tical. Head with interocular portion of occiput more convex, 
showing no flattening, ridge above antennal sockets well defined 
but narrower Pronotum with surface evenly convex, latero- 
caudal sulci obsolete. Tegmina showing some reduction, probably 
scarcely reaching apex of abdomen when in normal position, “ 

- ' ' ■ ■ ■ - ■■■—. ii ... ■ ■ > ■ » (, i. 

‘•Body crushed, in normal position probably at least one millimeter 16 m. 

11 The abdomen is flattened out in this specimen 
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rather broad, narrowing d is tad to the bluntly rounded apex, costal 
veins regular and numerous (twelve), (five) disooid&l sectors longi- 
tudinal, but not parallel to the sutural margin, which is more than 
usually oblique beyond the anal field, m addition there is a spurious 
longitudinal vein between the discoidal and median veins, all veins 
distinctly raised Wings (apparently 11 ) with a considerable ap- 
pendicular field Subgenital plate of the valvular type char- 
acteristic of Anaplecta. 

General coloration shining dark chestnut brown, the pronotal 
lateral lobes and marginal fields of the tegmma transparent, but 
strongly tinged with that color Ventral surface of abdomen mesad 
slightly paler 

This type, a female, measures as follows, length of body 7, u 
length of pronotum 1 4, width of pronotum 2 3, length of tegmen 
5 1, width of tegmen 1 9 mm 

The type is bearing an ootheca, approximately 2 mm in length 
and somewhat longer than deep This ootheca has the dorsal flat- 
tened valvular portion occupying a third the depth, the remainder 
convex, divided into four vertical sections by fine sulci and showing 
over seven distinct but fine longitudinal cannae 

AakpUaW foaelU new Plata XII, flcura 9 

This species is nearest A. maronerms Hebard. It may be dis- 
tinguished by the immaculate pronotal disk and the more strikingly 
colored tegmma which show two broad, transverse suffusions. 
These species are apparently widely separated from those previ- 
ously treated, and may be recognised by their decided Plectopteroid 
facies. 

Type: 9 ; La Forestidre, upper Maroni River, French Guiana 
July [Hebard Collection, Type no 993.] 

Sue very small, though not as small as maronerms; form ellip- 
tical, broader than m that species Head slightly longer than 
broad Vertex evenly convex, without distinct ndges over the 
antennal sockets, ocellar spots subobsolete Pronotum apparently 
oval, but slightly more narrowed cephalad than caudad, cephalic 
margin oonvex, caudal margin very feebly sinuous, surface weakly 
convex, with no trace of latero-caudal sulci. Tegmma extending 
a brief distance beyond apex of abdomen, moderately narrow, 
wider than m maronerms; costal margin very feebly oonvex to 
near the apex, where it rounds more sharply to meet the almost 
straight sutural margin, apex sharply rounded; costal veins incon- 

u ■pjg unique specimen is in too poor condition to justify sa attempt to relax 
■iyj| •prauj a wine 

“ Approximated for natural position 
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spicuous, not numerous (eight to nine), with a few spurious inter- 
mediate veins distad; chscoidal sectors two m number. Wings 
with appendicular field approximately four-fifths as long as re- 
maining portion u Subgemtal plate of the decided valvular type 
characteristic of Anaplecta. 

Head blackish prouts brown, antennae prouta brown Ventral 
surface ochraceous tawny, the abdomen tinged with prouts brown 
laterad Limbs ochraceous buff with a faint tawny tinge. Pro- 
notum with disk bright ochraceous tawny, the other portions trans- 
parent and weakly tinged with ochraceous tawny. Tegmina with 
marginal field like pronotal lateral margins, remainder of proximal 
portion to apex of anal field blackish brown, beyond nch ochraceoua- 
tawny with a strong orange tinge, deepemng in distal portion. 
Wings with appendicular field darkened 

This female type measures, length of body 4 8, length of pro- 
notum 1 2, width of pronotum 1 7, 11 length of tegmina 4.1, width of 
tegmina 1 7 mm 

We have before us a paratypio female, token between Chenapowu 
and Saventik, British Guiana, August 21, 1911, by H. C Crampton, 
belonging to the American Museum of Natural History. This 
specimen is less intensive in coloration, the proximal dark suffusion 
of the tegmina does not extend to the marginal field laterad and 
distal darkening is even more weakly suggested 
Aaagleeta ■araensia Hebacd. 

No additional material of this species, described from La Fores- 
tiire, French Guiana, has been received. ^ 

Hahn 

1906. Anaplecta pukhtUa Rehn, Proc Acad. Nat So Phila., 1906, p. 962. 

[ 9 , Demerara, British Guiana.] 

Les Hattes, lower Marom River, French Guiana, July, 1 9 . 

Nouveau Chantier, French Guiana, March, 1 9 . 

We have also recorded this large species from Albina, Marom 
River, Dutch Guiana l< 

MAEACA 17 MW «ms 

This genus is erected to include the single minute species, M 
fouato here described. Nearest relationship to Anaphda ?ur- 

M Probably with very similar venation to that of monmmtit, dsa cr ibe d Proc. 
Aoad Nat Sei Phila., 1921, p 194, (1921) 

" The pronotal dimensions, originally given by us for m a ron tntU, are inoorreet, 
all being probably about one mflumelef too great. 

“The type (Hebard Collection Type no. 609) and flee topotypio females, 
taken with it, are now before us. , i > 

17 A rattle' or devil disturber, used by the Indians of French Guiana. 
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meister is found, and particularly to the Bpecies domesttea Saussure 
and Zehntner, alarm Saussure and Zehntner, cabtmae Hebard, 
sauseuret Hebard, maronensis Hebard and poecila here described 
The antennal annulation and both structure and outline of the 
pronotum are, however, very different, suggesting the Corydid 
Oulopleryx mehponarum Hebard 
The generic features of importance are Size very small, form 
moderately robust Pronotum almost oval, conacoous throughout, 
disk with broad, irregular but symmetrical shallow impressions 
Tcgmina and wings fully developed , the former with veins all heavy 
and raised, giving a nbbed appearance, 11 discoidal sectors longi- 
tudinal Wings with a large appendicular field, which folds and is 
reflexed as in A nuplecta, costal veins not clubbed 11 Female sub- 
genital plate valvular Ventro-cephalic margin of cephalic femora 
with a few elongate hairs, succeeded by a closely sot row of very 
short, microscopic spmulae, 10 a few spines on the other ventral 
femoral margins Pulvilli and arclta absent Tarsal claws simple, 
exceedingly fine, symmetrical 

Manu (ousts new spedcs Plsle XIV, figure 13 

The structure of this minute, solidly blackish brown cockroach is 
very distinctive, the nbbed tegmma being particularly unusual 
Type 9 , La Forestu're, upper Maroni River, French Guiana 
July [Hebard Collection, Type no 1014 ] 

In addition to the characters given in the genenc descnption, 
the following are noteworthy Size much the same as in Anaplecta 
voecHa here desenbed, form slightly broader Head distinctly 
longer than broad, mterocellar area forming with margins of ocellar 
areas a distinct projecting but rounded ndge over each antennal 
socket, ocellar spots obsolete u Pronotum narrowing very slightly 
more cephalad than caudad, surface somewhat flattened mesad. 
Tegmma narrow, costal and sutural margins gradually converging 
to the rather broadly rounded apex, supplied with (four) longi- 
tudinal discoidal sectors, cross veinlets distinct but not raised, as 
are all the- veins Wings with venation of medio-discoidal area 
simple, median and discoidal veins nearly parallel, joined by three 
transverse veinlets, the discoidal vein distad becoming suddenly 
almost transverse and joining the median vein, mediastme, costal 

" A tendency toward such a type is shown by AnapUda pluio here described 
11 In this feature agreement is found with the species of Anapleda noted above, 
but not with the other known forms of that genus 
N In the unique individual before us the distal spines of this margin can not be 
seen 

* PfrMibly loftt through discoloration 
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and similar distal vcinlets aggregating only eight veins to the 
costal margin, appendicular field distinctly longer than broad, its 
basal line transverse Supra-anal plate strongly transverse, feebly 
and broadly bilobate Subgemtal plate with broad transverse 
sulcus and cleft valves, the latter with margins rounding and di- 
verging distad, so that a V-shaped slit separates them there, from 
which projects another plate wnich is medio-longitudinally carin- 
ate ** 

Head, pronotum and ventral surface blackish mummy brown, 
paling to prouts brown distad on abdomen. Antennae mummy 
brown, with eighteenth and nineteenth mints whitish * Tegmina 
translucent mummy brown, paling slightly distad Wings hyaline, 
area of costal veins to appendicular field tinged with prouts brown, 
the costal half of that field weakly and evenly tinged with och- 
roceous buff Tibiae and tarsi tawny olive 

The female type measures; length of body 4 8, length of pronotum 
1 3, width of pronotum 1 0, length of tegmen 4 8, width of tegmen 
1 7 mm. 

This very unusual species is known only from the type 
P8EU DOMOPINAE 


Cemttnoptera pteta Brunner 

186ft Cemtinovter* pteta Brunner, Nouv Syit. Blatt , p 76, pi 1, fig* 4a 
to 4*. [<?, 9 , Bmal 1 

St Laurent du Marom, French Guiana, May, 1 9 
Thu specimen has the striking pale crescent on the pronotum* 4 
and fully developed tegmina 
Dendmblatta tM Ignis new apode*. Piste XII, figure 10 

Thu u one of the handsomest species of the South American 
Pseudomopinae It is much larger and heavier than the genotype, 
D eobnna Rehn, with distinctive pronotal and tegmmal markings 
Another undesonbed species now before us, from Tnnid&d and 
British Guiana, shows markings almost intermediate between those 
of softmux and tnngnu. 

Type • 9; Godebert-Maroni, Frenoh Guiana. June. [Hebard 
Collection, Type no. 994.] 

f Sise large, form deplanate and broad for the gebus Head flat- 
tened, its lateral margins converging ventrad below the large eyes, 
interooular space very narrow, slightly wider than proximal an- 


* We find a aimflar development in the female an of A . m * Hebard. 

■ Hu number of antennal joints oan not be deteruunad aa thaur apieaa an 


M Figured by us, Tran*. Amer Eat Soc , XLI1, p. 139, (1914) in S’ discussion 
of the genua. 
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tennal joint, ocellar spots subobsolete Maxillary palpi with fourth 
joint nearly as long as fifth, the latter obliquely truncate to near 
its base Pronotum subelliptical, greatest width meso-caudad, 
discal sulci obsolete Tegmina ample, reaching extremities of 
cerci, rather coriaceous in dark portions, veins very numerous, dis- 
coidal sectors obhque Wings reaching as far caudad as tegmina 
Supra-anal plate trigonal, but with apex strongly bilobate Sub- 
gemtal plate simple, produced between the cerci with margin 
convex Ventro-cephalic margin of cephalic femora irregularly 
armed proximad with a few Bhort but moderately heavy spines, 
these irregular in length also but gradually decreasing and followed 
by a similarly irregular senes of very short spines, interspersed 
with spmulae, terminated with two elongate distal spines, ventro- 
caudal margin armed in distal half with three well spaced spines 
Fourth tarsal joint of caudal limbs alone beanng a pul villus Tarsal 
claws simple, symmetncal, aroha large 

Head, antennae, palpi and limbs ochraceous buff, except eyes 
and a broad mterocular band which are blackish mummy brown 
Ventral surface of abdomen ochraceous buff becoming tawny distad 
and subgemtal plate with a suffusion of mars brown distad on each 
side Pronotum with lateral and narrow cephalic margins trans- 
lucent ochraceous buff, disk outhned m blackish brown, this outline 
narrow in cephalic portion but broad elsewhere and caudad spreading 
to include tne caudal margin of the pronotum between the humeral 
shoulders; a broad, transverse bar of blackish brown also crossing 
the disk meso-cephalad, leaving a narrow transverse fusiform area 
cephalad and a much larger oval area caudad of nch ochraceous- 
buff, the latter with a minute point of blackish brown on each side 
invading it from the dark transverse bar Tegmina translucent 
ochraoeous buff paling distad, strikingly marked as follows, a broad 
and somewhat irregular obhque band, with base the discoidal vein, 
running to sutural margin, in such a way that the anal vein lies 
meead in it, thence continued more narrowly a short distance along 
the sutural margin and then expanding to again include all but the 
broad sutural and broader distal margins, as well as aportion of the 
area of the dextral teamen concealed when at rest This large and 
striking marking u largely blackish brown, paling to nch russet 
toward the sutural margins of the tegmina, it occupies about half 
the tegminal surface and is roughly X-shaped when the tegmina are 
dosed. 

A Peruvian female before us agrees very closely, and its measure- 
ments follow those of the type female, length of body 16 and 14 3, 
length of pronotum 4 8 and 4 6, width of pronotum 7 and — , 
length of tegmen 15 and 13 9, greatest tegminal width 6 9 and 5 4 
mm. 

Besides the type, there is in the author’s collection a female from 
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Yunmaguas, Huallaga River, Peru, taken March 25, 1920, by H 8 
Parish 

DtadnbUtU fflwphate new epedee. Plate XII, flgnree ll and 19 

Tbs insect differs signally from the other known species of Den- 
droblaUa in the general dusky coloration, unrelieved by any striking 
markings The male genitalia are also distinctive 

Type d" , Nouveau Chantier, French Guiana May. [Hebard 
Collection, Type no 995 ] 

Size medium, form deplanate and broad for the genus, surface 
shining Head as here described for D trmgnts except as follows 
ocellar spots prominent Maxillary palpi with fourth joint dis- 
tinctly shorter than fifth, the latter obliquely truncate almost to 
base Pronotum subelhptical, greatest width caudad of median 
line, discal sulci weak but distinct Tegmina ample, exceeding 
apex of abdomen by pronotal length, veins very numerous, diB- 
coidal Rectors oblique Wings reaching as far caudad as tegmina 
Subgenital plate briefly produced and bearing two very large, ir- 
regularly lamellate styles, each of these styles is bent mesad, so 
that their rounded apices are attmgent Ventro-cephalic margin of 
cephalic femora armed proximad with two (number probably in- 
dividually variable) small, stout, irregularly placed spines, followed 
by an even senes of minute spines, terminated by two large, elongate 
distal spines, ventro-caudal margin armed in distal half with (four 
to five) well spaced spines Puivilli, tarsal claws and arolia as in 
intignts 

Allotype 9 , Roches de Kourou, French Guiana [Hebard Col- 
lection ] 

Agrees closely with male in ambisexual characters, differing as 
follows Form broader Interocular space nearly twice width of 
proximal antennal joint Tegmina and wings reduced, very slightly 
surpassing apex of abdomen, the former more coriaceous Supra- 
anal plate transverse, triangularly produced, but with apex bi- 
lobate, so that mesad there is a decided V-emargination. Sub- 
genital plate simple, produced between cerci, with margin convex 
but curled upward to some extent laterad, so that in ventral aspect 
the margin of the produced portion appears angulate. 

Head deep mummy brown, ocellar spots ochraoeous buff An- 
tennae mummy brown, paling to dresden brown proximad Yen^ 
tral surface mummy brown, paling to cinnamon brown on abdomen. 
Limbs prouts brown. Pronotum with lateral margins ochraoeous 
buff, weakly translucent, other portions solidly blackish brown 
Tegmina chestnut brown, paling gradually toward margins, mar*. 

E nal field weakly translucent, ochraoeous buff The Jemals al- 
type is more reddish ventrad, the paler portions being fusset 
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The measurements of a male paratype follow those of the type 
length of body c? 14 8 and 15, 9 13 4, length of pronotum <? 3 8 
and 3 9, 9 3 9, width of pronotum c? 5 7 and 5 8, 9 59, length of 
tegmen cf 14 9 and 14 7, 9 11 2, width of tegmen <? 4 7 and 4 8, 
9 4 8 mm 

In addition to the described pair, a male paratype is before us, 
taken at St Jean du Murom, French Guiana, in February 

SndnuMIa inexpeetata (Rahnl Plate XIII figure* l and 2 

1906 BlaUella xnexpeclata Kehn, Proc Acad Nat Sci Phila , 1906, p 288 
[ 9 , Demerara, Bntuh Guiana ] 

Nouveau Chantier, French Guiana, June and July, 2 cP, August, 
1 large ]uv 9 

St Jean du Marom, French Guiana, February, 1 cP, 1 9,1 
large juv 9 

Recognition of the male sex enables us to place this species gener- 
lcally It represents a group very distinct from that of the other 
known species of the genus, in having the pronotum and tegmina 
wholly immaculate 

Being of a more reddish brown, with pronotal convexity more 
distinct than in any of the species of Neoblattella, this insect shows 
nearest, though purely superficial, resemblance to some of the 
Bpecies of Sytnploce 

For species so dissimilar in general appearance, the male sub- 
genital plate and styles show remarkable similarity to those of E 
chopardt here described, inexpedata, however, having the pro- 
jections of the subgenital plate less erect and somewhat different in 
contour 

The interocular space is slightly over one-third as wide as the 
space between the antennal sockets in the male, nearly three- 
quarters as wide as that space in the female The male has the 
sixth abdominal tergite highly specialised The measurements of 
the figured male are as follows length of body 10 8, length of pro- 
notum 3 1, width of pronotum 4, length of tegmen 12 2, width of 
tegmen 3 9 mm 

SadramMU ohoyordf M new ipada*. Plata Xll, figure* 13 to 18 

This species closely resembles the Panamanian genotype E bi- 
colorata Hebard In fact material before us showB that there are a 
number of South American species of this genus, all agreeing very 

closely in the strikingly btvittate pronotum, btcolored tegmina and 
, — , » — — — 

" Named m honor of olu friend Dr Lucien Chopard, through whose kindness 
we have been enabled to study the present collection 
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wings with area of enlarged portions of costal veins strikingly 
pale 

It may be separated from btcolorata by the average slightly greater 
size, immaculate head, narrower mterocular space and distinctive 
styles of the male subgenital plate 

Type, cf, St Jean du Maroni, French Guiana [Hebard Col- 
lection, Type no 996 ] 

Interocular space three-fifths as wide as width between antennal 
sockets Ocellar spots distinct Maxillary palpi with fifth joint 
slightly shorter than fourth Tegmina and wings fully developed, 
extending heyond abdomen a distance equal to twice the cereal 
length, the former with numerous oblique discoidal sectors. Bixth 
abdominal tergite with a decided median concavity, having on the 
caudal face a minute, triangular, ndge-hke projection, cephalad of 
which is a heavy tuft of agglutinated hairs, seventh and eighth 
tergites transversely narrower, exposed only narrowly along their 
caudal margins Supra-anal plate transverse, basal width three 
times length, triangularly produced with apex distinctly bilobate 
Subgenital plate asymmetrical; free margin irregularly convex in 
large portion and curled dorsad so that the styles can not be seen 
from below, dextral portion, however, forming a subrectangulate 
projection beneath the dextral style, the dextral margin thence 
straight to base of plate Suustral style represented by a triangular 
plate directed dextrad, slightly longer than its basal width, its 
external surface weakly convex Dextral style longer, with margins 
showing slight convexity, directed dorso-simstrad and twisted so 
that its suustral surface lies against a small triangular flap which 
fills the space between the styles, apex of dextral style terminated 
in a minute tooth directed dextrad Limbs and other features as 
given in generic description u 

Allotype. 9 ; same data as type [Hebard Collection ] 

Very similar to male, differing in the tegmina and wings, which 
extend only briefly beyond the oeroal apices Interocular spaoe 
wider, three-quarters as wide as that between the antennal sockets 
Supra-anal plate strongly transverse, very weakly triangularly 
produced, with a large U-shaped median emargwation. Sub- 
genital plate simple, margin rather decidedly concave beneath 
styles, strongly convex between them. 

Head, palpi, ventral surface and limbs ochraeeous tawny Eyes* 
blackish Antennae with first two joints ochraeeous tawny, thence 
suffused with mummy brown, paling gradually distad, with distal 

G rtion ochraeeous tawny. Pronotum with two broad longitudinal 
rs of blackish chestnut brown, which broaden and diverge 
slightly caudad throughout their length; intervening area ochre--" 


N Mem. Amer Eat. Soo., No. 4, p. 85, (1919). 
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ceous buff tinged with orange t lateral margins translucent, tinged 
with ochraceous buff Tegmina translucent, ochraceous tawny, 
toward the humeral trunk deepening to cinnamon brown, this 
darker portion running straight to tegminal apex, thus occupying 
half of the scapular field distad; remaining costal marginal portions 
translucent, tinged with ochraceous buff Wings faintly tinged 
with prouts brown, the area of the enlarged portions of the costal 
veins strikingly pale, opaque, buffy 

The measurements of the described pair are as follows length of 
body o' 10 8, 9 10 8, length of pronotum <? 3 2, 9 3 3, width of 
pronotum cf 3 9, 9 4, length of tegmen d 1 12 5, 9 11, width of 
tegmen cf 3 7, 9 3 7 mm The tegminal length m the paratypes 
vanes as follows, d" 11 3 to 12 6, 9 10 3 to 10 7 mm 

In addition to the descnbed pair, a paratypic senes of six males 
and six females, beanng the same data, has been studied. 

BndrotnUlU meronl new species. Plate XII, flfnroa is and 17. 

This insect agrees closely with E bicolorata Hebard in size and 
general appearance, diffenng m having the interooular-ooellar area 
suffused, this darkened portion extending higher and the face below 
paler, the interocular space much narrower (distinctly narrower 
than in E chopardt here descnbed), and in the distinctive styles of 
the male subgenital plate The form of the apex of the dextrai 
style and narrowness of the mterocular space indicates somewhat 
closer affinity to chopardt 

Type c? , Nouveau Chantier, lower Maroni River, French Gui- 
ana June [Hebard Collection, Type no 997 ] 

Agrees closely with chopardt except as follows Site slightly 
small er Interocular space only slightly more than one-third as 
wide as width between antennal sockets Ocellar spots weakly in- 
dicated (due to discoloration 7) Tegmina and wings fully devel- 
oped, but extending beyond apex of abdomen only slightly more 
than one and one-half times the cereal length Subgenital plate 
asymmetrical, narrow marg inal portion reflexed on each side to the 
strongly inset styles. the median portion moderately broad, simi- 
larly reflexed, with its free margin broadly convex, sinistral style 
represented by a rounded node, no longer than wide, above which 
projects a decurved chitmous spine,” dextrai style represented by a 
somewhat lamellate finger terminating m an acute apex directed 
d ext rad and beanng simstro-proximad a minute, curved, chitmous 
spine. The length of this style is distinctly over twice that of the 
sinistra], both being smaller and less lamelloid than in chopardt 

n Though we can not esy definitely, this nxne appears to be a part of the oon- 
cealed e rwhalia and not attached to the sinistral style If this is true the spuie 
is probably movable and net always externally visible 
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Head ochraceous tawny, deepening to cinnamon brown in area 
between eyes and ocelli Ventral surface buffy, tinged with buck- 
thorn brown, abdomen with a broad submarginal suffusion of 
dresden brown on each side Antennae with first two joints och- 
raceous tawny, thence weakly suffused with mummy brown, gradu- 
ally paling distad Pronotum as described for chopardt Teg- 
mina very similar to those of that species but showing a slightly 
less tawny shade Wings tinged with prouts brown, the area of the 
enlarged portions of the costal veins pale, opaque, suffused (dis- 
colored) buffy 

The measurements of the unique male type are, length of body 9, 
length of pronotum 2 7, width of pronotum 3 8, length of tegmen 
10 9, width of tegmen 3 6 mm 

M*CTOphyttodromi» nifrion* new upecto* Plata XII figure* 17 to l» 

This handsome species is readily separated from the genotypic 
Mexican M maxuntliant (Saussure) and the Panamanian M splen- 
dtda Hebard by the solidly blackish face,” strikingly bicolored 
femora, dotted lateral portions of the pronotum and distinctive 
male genitalia 

The general color pattern of all is similar, but the two dark 
pronotal bands fuse at the caudal margin m splendida, are very 
briefly separated in ntgngena and are well separated in maxtmtltant 
Neither splendida nor ntgngena show comparatively large tegminal 
maculae, as does maximtliam 

Type <? , St Jean du Marom, French Guiana (Hebard Col- 
lection, Type no 998 ] 

Size and form much as in maximtltam, larger than in splendida 
Interocular space one-quarter as wide as that between antennal 
sockets Ocellar spots rather large, distinct Maxillary palpi with 
fifth joint four-fifths as long as fourth, proportionately longer in 
splendida Tegmina and wings ample and fully developed Supra- 
anal plate with length nearly one-third basal width, triangularly 
produced between cerci but strongly bilobate at apex Concealed 
genitalia complex. Subgenital plate asymmetrical, structure in- 
tricate, simstral margin rounded; thickened and produoed distad in 
a large sharp horn which curves dextrad, distal margin at base of 
that process strongly concave and there seating simstral style, 
thence transverse, with a large rounded node dorsad (which ap- 
parently acts as a support to the simstral style), to a rounded V- 
emarpination, in which the dextral style is seated; brief dextral 
margin rounded rectangulate emamnate Dextral style large, 
springing from a stout base and produced as a very heavy finger 
, ■ ■■■—■ -- ■ . — ■ ■ ■■■—« ■ — >■' " 

** In one female before ua there u a buffy interoeular fleck. 
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smistrad to above base of simstral style, its outer faee deeply 
grooved Simstral style also with a very heavy base, from which 
springs dorso-dextrad a very heavy flattened spine, which is di- 
rected dextrad and, lying m the groove of the dcrtral style, reaches 
the median portion of the base of that style Other features as 
characteristic of the genus 19 

Allotype 9 , St Laurent du Maroni, French Guiana October 
[Hebard Collection ] 

Sise slightly larger, form much broader than m male Interocular 
space wider, slightly over one-third width between antennal sockets 
Tegmina and wings showing some reduction, though still exceeding 
abdominal apex by a considerable space Supra-anal plate much 
like that of male, but even more deeply V-emargmate at apex 
Subgenital plate simple, margin feebly concave below cerci, be- 
tween them strongly convex, pinched briefly at apex, forming a 
brief longitudinal canna (there probably cleft) 

Head blackish brown, vertex, ocellar spots and bases of mandibles 
buffy, allotype alone with a buffy spot above bases of mandibles 
and another female with a buffy intcrocular fleck Antennae dres- 
den brown, paling proximad but there washed with prouts brown 
Eyes mars brown Maxillary palpi buffy marked with mummy 
brown Underparts blackish brown, the abdomen paling toward 
buffy mesad in male, there burnt sienna in females Femora buffy 
with dorsal surface and ventral margins blackish brown, tibiae 
tawny suffused with brown dorsad, tarsi buff tinged with tawny, 
the proximal joints suffused with brown distad Pronotum with 
two broad longitudinal bands of blackish brown, which at the caudal 
margin suddenly expand so that they almost meet, interval between 
those ochraceous buff weakly tinged with orange, lateral portions 
translucent, tinged with buff, this area with cingulate margin and a 
few scattered flecks of blackish brown 10 Tegmina with marginal 
field translucent, tinged with buff, other portions rather strongly 
tinged with buckthorn brown having a tawny tone, the very nu- 
merous intervals between the veins proximad very finely and de- 
licately buffy ai 

In the immature condition the coloration is buffy, the dorsal 
Burface without pronot&l bands and wonderfully pictured with 
blackish brown, this becoming more russet on the abdomen The 
face is black, but the occiput is buffy as well as a broad mterocellar 
bar, leaving a still wider interocular bar of chestnut brown between ** 

*• See Hebard, Mem Amor Ent Soc , No 4, p 42, (1919) 

M Such marking in the lateral portions of the pronotum u a very unusual oc- 
currence in the Blattidae 

« Hub condition is also shown in rpUndxda, but over a lesser area and theie very 
faintly, 

a We now know that, in some of the species of the Pseudomoptnae having 
strikingly marked adults, the immature stages are very differently, though quite 
as strikingly, marked 
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The measurements of a paratypic female, bearing the same data 
as the type, follow those of the allotype Length of body d 18, 
9 17 5 and 17 7, length of pronotum o' 5, 9 5 2 and 5 1, width of 
pronotum o' 6 9, 9 7 7 and 7 7, length of tegmen d 21 8, 9 18 1 
and 18 2, width of tegmen d 6.8, 9 7 and 7 mm 
Specimens Examined 8, 3 males, 3 females and 2 immature in- 
dividuals 

Kartabo, Bartica District, British Guiana, (all Wm Beebe), 

1 o', 2 juv o' , August 15, 1922, 1 d , June 12, 1922, (under bark, 
Haka’a trail), 1 9 , [all A N.S P.] 

St Jean du Marom, French Guiana, 1 o', 1 9 , type and paratype. 
St Laurent du Marom, French Guiana, October, 1 9 , aUotype 

Chxonatmotas aristas (Brunner) 

1893. P\hyilodromia] notata Brunner, Proe Zool. Soc London, 1898. p 092, 
pi LII, figs la and b [cf, 9, St Georges and Balthasar, Grenada, 
British West Indies.] 

St. Jean du Marom, French Guiana, January, 1 d 
St Laurent du Marom, French Guiana, December, 1 d 
Nouveau Chantier, French Guiana, August and October, 1 d, 

2 9 

These individuals agree closely with a senes before us from the 
Island of Tnmdad, except in the average slightly smaller sise " In 
some the facial markings are decidedly more obscured than m 
others, possibly due to discoloration 
The head is normally dark brown with a moderately broad, trans- 
verse interocular band of buffy, m diameter reaching from the 
ventral portions of the ocellar spots to the median portion of the 
antennal sockets This band is frequently followed ventrad by a 
narrower band of blackish brown, which is, however, often vague. 

Aatoffjrgte dt oon new spade* Piste XIV, figure 14 

The elongate, trigonal, lateral tegminal pads, and maculations 
of the metanotum and distal portion of the abdomeq readily dis- 
tinguish females of this species from all the American species which 
have been described as members of the genera Loboptera Brunner or 
Temnopteryx Brunner* 4 A nearly adult male before us has no 
lateral production of the mesonotum The adult of this sex has, 
therefore, probably similar tegminal pads 


" For a dtswHwon of the genua aee. Mem Amar. Ent Soc., No. 4, p. 44jJ1919) 
** Stamm's Argentinian PandoibopUra laoka aroha between die tarsal claws. 
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Care must be taken, whenever considering the present genus, to 
avoid placing here brachypterous females of certain species of 
Ischnoptera Burmesiter 

Type 9 ; Roches de Kourou, French Guiana [Hebard Col- 
lection, Type no 1035 ] 

Sue small, form broad, eyes widely separated and in even con- 
vexity with vertex, ocellar spots vague and not defined by contour 
Interocular space very slightly wider than that between antennal 
sockets Maxillary palpi short, with fifth joint eoual in length to 
fourth and nearly three-quarters as long as third Antennae 
slender Pronotum broad and very evenly convex, cephalic margin 
truncate, lateral margins broadly convex and divergent caudad, 
rounding sharply into tho broadly convex, transverse caudal margin 
Tegmina represented by minute, elongate, trigonal lateral pads, 
(approximately) twice as long as proximal width, the rather sharply 
rounded apices slightly surpassing caudal margin of mesonotum 
Abdomen with latero-caudal margins of tergites feebly produced, 
of the seventh tergite strongly rectangulate produced, free margin 
of that tergite bracket shaped Supra-anal plate very narrow, 
length less than onc-fourth proximal width, free margins very 
strongly oblique to the moderately bilobate apex Cerci fusiform, 
lateral margins almost entire Subgenital plate ample, free margin 
broadly convex to a minute median emargmation, the sides of which 
are raised and rounded with a rounded notch between Limbs 
short and stout Ventro-cephalic margin of cephalic femora armed 
with a senes of heavy, elongate spines, succeeded by a row of modern 
ately well-spaced, minute spines, terminating in three heavy, 
elongate, distal spines, other ventral femoral margins well supplied 
with stout, elongate spines Caudal metatarsus with two ventral 
rows of minute, chaetiform spines Four proximal tarsal joints 
each with a small pul villus distad Moderately large arolia present 
between the simple, symmetncal tarsal claws 

General coloration of dorsal surface deep shining chestnut brown 
Pronotum paling (in two individuals to different degrees) to ochra- 
ceou8 tawny in a small suffused area above head, lateral portions 
paling to transparent buckthorn brown Mesonotum with a 
small, irregular, oblique marking mesad on each side of ochraceous 
buff, these markings reduced to dots in one female Head russet, 
the vague ocellar spots ochraceous buff tinged with tawny An- 
tennae and palpi ochraceous buff, the former becoming buckthorn 
brown distad. Cerci (except their immediate bases) and apex of 
abdomen ochraceous buff, this covering all of the supra-anal plate 
except its apices and dots at bases of cerci, all but med ia n and 

1 ^ A 1 1-La HMAAflittM ( Cal ovtv/wiArl 
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and broad latero-caudal portions of the fifth tergite. Limbs and 
ventral surface deep shining chestnut brown, the former with 
joints and extremities paling to ochraceous tawny 
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The irregularity of the striking pale dorsal markings gives to this 
species an unusual appearance 

The measurements of the female type are followed by those of a 
paratype of the same sex Length of body 8 2 and 8 3, length of 
pronotum 2 8 and 2 8, width of pronotum 4 2 and 4 2, exposed 
length of tegmen 1 5 and 1 4, proximal width of tegmen 8 and 8 
mm 

Specimens Examined 3, 2 females and 1 immature individual 
St Jean du Maroni, French Guiana, 1 large juv 
St Laurent du Maroni, French Guiana, 1 9 , paratype 
Roches de Keurou, French Guiana, 1 9 , type 

SekbUtte |tUU new specie* Plate XIV, flguro 15 

ThiB insect agrees closely with the Colombian genotype S mam- 
toco Hebard, that insect differing in the smaller size, paler coloration, 
slightly wider interocular space, even more nearly immaculate 
pronotal disk and slight differences in the generally similar male 
genitalia 

Superficially resembling certain species of the Adspersicolhs 
Group of Neoblattella Shelford, galibi may be distinguished by the 
many important generic features of difference * 6 

Type cf, St Jean du Maroni, French Guiana November 
[Hebard Collection, Type no 1015 ] 

Size large for the genus, form broad Interocular space two- 
thirds that between antennal sockets Inter-ocular-ocellar area 
flattened Ocellar spots present, their areas showing no definition 
of contour Lateral margins of cheeks weakly convergent ventrad. 
Maxillary palpi with fourth joint slightly shorter than third, fifth 
distinctly shorter than fourth Pronotum rather strongly trans- 
verse, though not as much so as in mamatoco, lateral margins very 
evenly convex, greatest width slightly caudad of median line 
Tegmma and wings fully developed, extending beyond cereal apices 
a distance nearly equal to that of the elongate, slender cerci Veins 
of tegmina very numerous, the disooidal sectors oblique Wings 
with costal veins weakly thickened distad, as m mamatoco, inter- 
calated triangle moderately large, the ulnar vein with (ten) com- 
plete branches Sixth abdominal tergite showing meead a large 
and broad, shallowly concave area, the surfaoe of which is carpeted 
with agglutinated hairs Supra-anal plate triangularly produced 
between cerci, unlike mamatoco having the lateral margins very 
feebly concave and the apex broadly and weakly bilobate Sub- 
gemtal plate with surface feebly convex, this increasing to the nar- 


11 See Trans. Amer Ent Soc , XLVII, p 116, (1031) 
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rowly reflexed latero-distal portions, the simstral margin almost 
straight to the styles, the dextral margin broadly bisinuate Styles 
represented by erect rounded plates, each slightly longer than wide, 
their external surfaces strongly concave, their internal surfaces 
moderately convex The brief median portion of the free margin 
of the subgemtal plate between these is triangularly produced 
dorsad, with apical portion drawn out into a more strongly chitinous 
hook which curves caudad to its acute apex Ventro-cephalic 
margin of cephalic femora armed with large spines, which decrease 
in size gradually distad Four proximal tarsal joints supplied with 
large pulvilh A large arolium present between the simple, sym- 
metrical tarsal claws 

Head clay color, marbled with ochraceous tawny between the 
eyes Ventral surface and limbs tawny olive, deepening to bister 
proximad on abdomen Pronotum with disk ochraceous tawny, a 
pair of flecks mesad and two smaller and more adjacent flecks meso- 
caudad of prouts brown, lateral portions transparent faintly tinged 
with huffy Tegmina transparent tinged witn buffy, with every- 
where between the veins fine interrupted lines of dull ochraceous 
tawny* 6 Wings transparent, the veins buffy Abdomen dorsad 
buckthorn brown deepening to mummy brown laterad, but with 
the immediate lateral margins buckthorn brown 

The measurements of this umque male type are, length of body 
13 2, length of pronotum 3 9, width of pronotum 5 3, length of 
tegmen 15 2, width of tegmen 5 mm. 

taablatts poeefla Hebard 

1921 Sciablatta poeaia Hebard, JProc Acad Nat So Phila , 1921, p 196, 
pi IX, figs 12 to 15 [d\ St Jean du Moroni, French Guiana ] 

Kartabo, Bartica District, British Guiana, (Wm Beebe), 1 large 
juv d\ [AN8P] 

St Jean du Marom, French Guiana, 1 cf, taken with type 

The entire dorsal surface of the immature individual is as beauti- 
fully and finely dotted as the head and pronotum m the adult The 
antennae in the instar before us are buffy brown proximad, followed 
by twelve joints of blackish brown, then with a white annulus of 
equal length, succeeded by eight joints of blackish brown, the re- 
maining distal portion again buffy brown 

CarlMatta parsonata Bohn 

1916 CariblaUa pmonoia Rehn, Trans. Amer Ent Soc , XLII, p 228, pi 
XIV. figs. 9 ana 10 [9 , Ccartt Mirim, Rio Grande do Norte, and Inde- 

pendence, Parahyba, Brasil ] 

San Jean du Marom, French Guiana, 3 9 

Without male&<from either Branl or French Guiana, the specific 


16 Such delicate tegmiaal markings are found in all the species of the genus 
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identity of this material can not be definitely proven The general 
resemblance of the five specimens concerned ib so close, however, 
that such seems probable in spite of the wide separation of the 
localities and their different climates 
Dned after immersion in alcohol, the originally described speci- 
mens are somewhat shrunken The female subgenital plate nor- 
mally has a bnef rounded emargmation at its apex, we believe, as is 
true for the specimens here recorded The head, when not dis- 
colored, not only has a broad mterocular band of darker brown, 
but this is also margined ventrad by a striking band of light buff of 
almost equal width This latter is almost effaced m the Brazilian 
specimens, clearly due to discoloration In two of the present 
examples the pronotal color pattern is subobsolete, mere traces of 
the longitudinal markings caudad being apparent” Abdomen 
strikingly colored, as originally described 
This species appears to have no close affinities It is more tawny 
in general coloration than is usual, as is the Jamaican C cuprea 
Hebard It is smaller than that species and is readily separated 
from it by several striking features of color pattern. 

KEOILATTILLA Shatftird 

For some time we have realised that the genus NeoblatteUa Shel- 
ford would probably require further division, but the number and 
diversity of the species has prevented further action to that taken 
m 1916, when we removed a number of the previously included 
species to a new genus, Canblatta *■ 

Subsequent acquisition of topotypic material of adeperstcoUts 
(St 41), genotype of Neoblaltella, affords us a much better working 
basis, while all but a small number of the described forms Are now 
m the collections before us, or have been definitely placed as 
members of other genera of this difficult section of the Pseudo- 
mopinae. 

Comparison of the species hitherto referred to NeoblatteUa shows 
that, in the great majority, important differences from adspersicollia 
exist So many species show such decided individual differenti- 
ation, however, that we do not yet feel warranted in proposing 
further division until a general revision of the group has been under- 
taken 

17 Hie longitudinal character of these markings is one of the moot valuable 
eharacten for separating personate from other species of the genua , 

1 Trans. Amer. Entooc , XL1I, pp. 147 to 186 
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Of the previously described species, those nearest adepersicoUia 
are; pdluctda (Burmeister), puenlta (Rehn), tapenagae Hebard, 
nahua (Saussure and Zehntncr) and fraterna (Saussure and Zehnt- 
ner) 

NfioUatfU UtD i onn new apedos Plate XIII, figures 7 and 8 

This insect is apparently a member of the Impar Group The 
male subgemtal plate, though not as highly specialised as in most 
of the species there included, however, is of a distinctive type The 
tegminal cross-vemlets are also very conspicuous distad, unusually 
so for that Group 

The general ooloration is more grayish than in most species of 
Neoblattdla Little else is strikingly prominent, except the struc- 
ture of the male subgemtal plate and styles 

Type cf, Nouveau Chantier, French Guiana May [Hebard 
Collection, Type no 1000 ] 

Sue medium for this group of smaller species, form rather slender. 
Interocular space slightly over half width between antennal sockets 
Interocular-ocellar area appreciably flattened Maxillary palpi 
very elongate, third and fourth joints subequal m length, fifth 
three-quarters as long as fourth. Pronotum with lateral margins 
very broadly and evenly convex, point of greatest width meso- 
caudad Tegmina with (six) longitudinal discoidal sectors, cross- 
vemlets distinct and darkened in distal portions and in area of 
dextral tegmen concealed when at rest Wings with costal veins 
heavily clubbed distad Subgemtal plate with lateral margins 
obliquely convergent, first oonvox then concave to a sudden, 
roughly rhombiform, median emargmation, the projections thus 
formed on each side with apices rounded, the dextral more produced 
than the smistral On the transverse base of the distal emargina- 
tion are situated the two, very similar and very small styles, which 
are almost attingent, rounded, about as wide as long and armed 
dorsad with microscopic spines The surface of the subgemtal 

f ilate is convex at the base of these styles, concave in the veiy brief 
ntervenmg space Ventro-cephalic margin of cephalic femora 
armed with elongate spines whioh gradually decrease in sue distad, 
terminated in two elongate spines, ventro-caudal margin armed with 
three elongate spines. Limbs, pulvilli and arolia as normal in the 
genus. Tarsal claws with flange moderately developed, its teeth 
very weak. 

AUotype' 9 , same data as type but taken m July (Hebard 
Collection.] 

Veiy similar to the type, very slightly larger Interocular space 
■lightly less than twtHtnirds width between antennal sockets Teg- 
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mina and wings fully as caudate Supra-anal plate roundly emar- 
ginate at apex Subgenital plate moderately elongate, lateral 
margins convex, then markedly concave beneath the cerci, median 
portion produced, lateral margins thickly supplied proximad with 
chaetiform spines 

General coloration buffy tinged with tawny olive, but m appear- 
ance distinctly more grayish than is usual in the genus Head cin- 
namon with a broad interocular band of snuff brown and another 
narrow band of the same outlining the ventral margin of the inter- 
ocellar area (head clearly much discolored) Limbs and under- 
parts tawny olive Male with proximal abdominal stermte having 
a very broad blackish brown suffusion, each succeeding stermte 
with a smaller such marking to the penultimate, where it is reduced 
to a median spot, a submarginal suffusion of brown also extends to 
the penultimate stermte Female with ventral surface of abdomen 
umcolorous Pronotum with disk showing the usual picturing 
moderately well defined, but cephalad with a suffused square of 
darker brown on each side and with the five meso-caudal dots de- 
cided Tegnuna immaculate, except for the distal cross-vemlets 
which are prouts brown, as are those in the portion of the dextral 
tegmen which is concealed when at rest 

The type and allotype measure length of body <f 10 3, 9 10 4, 
length of pronotum o' 2 5, 9 2 8, width of pronotum o' 3 7, 9 3 7, 
length of tegmen d" 11 7, 9 11 9, width of tegmen cf 3 2, 9 3 7 
mm 

A female is before us from the same locality which agrees almost 
exactly with the allotype, except that the interocular width is fully 
five-sixths that between the antennal sockets It is very possible 
that an allied Bpecies is represented, in which case the male genitalia 
would probably show striking differences, as is true of the allied 
species of the Impar Group known from Panama 

HsoMsMU Want* (Rehn) Plate XIII. Ogive 8. 

1903 BlatMUa Mama Rehn, Trans. Amer Ent Soc.XXIX, p 267 [cf ; 

Baltics, British Guiana ] 

St Jean du Marom, French Guiana, 2 d\ 2 9 

We have placed this species m the Camken Group,** though the 
smaller sise and very different specialisation of the male subgenital 
plate may oblige its removal and the recognition of still another 
group in this remarkable genus The female of Mama, now known 
for the first time, indicates that such action will be necessary, as 
little general difference from the male is shown, whereas the sexes 
in the Colombian N camken Hebard are very dissimilar. 

1 ' T. ' — - 1 1 1 "i" ■ 

“See Thus*. Amo- Ent Soc , XLV, p. 100, (1919). 
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The female of titama is scarcely larger than the male The 
interocular Bpace is wider, three-quarters as wide as that between 
the antennal sockets The produced subgenital plate ib much as 
here described for N nodtpennm, its proximo-lateral mar gins thickly 
supplied with chaetiform spines 

We here figure the intricately specialised and highly asymmetrical 
subgenital plate of the male 

In this species the flange of the tarsal claws is moderately well 
developed, with teeth minute 

The measurements of the type are given before those of a 
male here recorded Length of body d” 12 40 and 10 2, 9 10 8, 
length of pronotum d" 2 7 and 2 3, 9 2 8, width of pronotum d" 3 6 
and 3 2, 9 3 8, length of tegmen d" 12 2 and 11 6, 9 11 9, width of 
tegmen d" 3 4 and 3 3, 9 3 9 mm 

Hsohlittril* nodip* nnU new species Plate XIII, flfturos 3 to IS 

ThiB insect is apparently nearest certain West Indian species 
having the male subgemtal plate intricately specialised but sym- 
metrical Unlike them, however, the tegmina show numerous small 
nodes distad These nodes are larger and much more conspicuous 
than in N conepersa (Brunner) and N platystylala Hebard, but 
are of the same general character As a result we would place 
nodtpenni8 in a group between the Detcrsa and Conspersa Groups 

The coloration of the head m nodipenmn is distinctive 

Type c? , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 999 ] 

Size medium small for the genus, somewhat larger than platy- 
stylata, form moderately slender Interocular space narrow, two- 
thirds that between the antennal sockets Ocellar spots distinct 
Maxillary palpi elongate, fourth joint shorter than third, fifth 
about two-thirds as long as fourth Pronotum with surface very 
weakly convex, greatest width scarcely caudad of median point, 
angulation in curvature of lateral margins apparent Tegmma very 
delicate, with (eight) longitudinal discoidal sectors and a few spuri- 
ous veins between, distal portions well supplied with scattered 
darkened nodes, these continued as smaller dark flecks to base of 
humeral trunk Wings with costal veins well clubbed distad 
Supra-anal plate weakly produced, the free margin almost evenly 
ana broadly convex Preceding tergite simple, the next developed 
into two transverse lobes, the surfaces of which are depressed toward 
their adjacent extremities, preceding tergite depressed, with scat- 


M Body crushed in type* 
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tered hairs mesad Subgenital plate symmetrical, lateral portions 
produced caudad each in a small sharp spike, distal marginal portion 
transverse except for a rounded, horizontal production mesaa about 
as long as wide at base, laterad becoming narrowly reflexed, to base 
of lateral protections, 41 there produced dorsad on each side in a small 
knobbed, style-like, non-articulate projection, the apex of which is 
curved caudad and is tipped with minute spines Ventro-cephakc 
margin of cephalic femora armed with rather dehcate spines which 
gradually decrease in size distad, with some chaetiform, terminating 
in two elongate distal spines, caudal margin armed with three or 
four spines Limbs, pulvilh and arolia as characteristic of the 
genus Tarsal claws symmetrical, the flange weakly developed and 
weakly armed with a few minute teeth 

AUotype 9 , Gourdonville, French Guiana October, 1914 
(R Benoist ) [Hebard Collection ] 

Agrees closely with male Size slightly larger Interocular 
space broad, three-fifths width between antennal sockets Sub- 
genital plate elongate, lateral margins convex, then markedly 
concave beneath cerci, the median portion well produced with apex 
broadly rounded 

General coloration pale buckthorn brown Head ochraceous 
buff with a broad interocular band of prouts brown ; broadly mar- 
gined both dorsad and ventrad (in individuals not discolored) with 
fight ochraceous buff Ventral surface and limbs ochraceous buff, 
the tibiae flecked with prouts brown Pronotum with disk ochra- 
ceous buff tinged with tawny, the usual generic picturing weakly 
indicated in suffusions of cinnamon brown, lateral portions trans- 
parent, very faintly tinged with brownish Tegmma as the latter, 
the nodes ochraceous tawny deepening proximad so that the smaller 
flecks there are cinnamon brown 

The measurements of the male type are followed by those of a 
male paratype, taken at Charvein, lower Marom River, French 
Guiana, m May Length of body d” 11 3 and 10 8, 9 13, length 
of pronotum cf 2 8 and 2 8, 9 2 9; width of pronotum d” 3 9 and 
4, 9 4; length of tegmen cf 13 3 and 13 4, 9 13.5; width of tegmen 
e 38 and 3 9, 9 4 mm 

HsoUsttaOs oonsperae (Brunner) 

1965. Phfyttodrmta] oontpma Brunner, Nouv. 8y*t. Blatt., p. 106. [d\ 
Brazil] 

Charvein, lower Maroni River, French Guiana, May, 1 db 

Nouveau Chantier, French Guiana, May and September, 1 <?, 
1 9. 


41 Styles are not visible. If present they he concealed between th» Ipteratand 
diatal portions of the piste 
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St Jean du Marom, French Guiana, 1 d", 1 9 

This species ib known southward to the Argentine Republic 43 

lUo b U t t riU jUntrUa Hebard 

1921 NetMaUMa vlniysiylaia Hebard, Proc Acad Nat Sci Phils., 1921, p 
229, id IX, fin 21 to 23, pi XI, fig. 1. [d 1 , 9 Bartica, Bntish Guiana, 
St Jean du Marom and Charveui, French Guiana, IgarapC— Aaeti, Pud, 
Braul] 

Nouveau Chantier, French Guiana, January, February, June, 
July, August, September, October, November and December, 5 cP, 
13 9 

St Jean du Marom, French Guiana, January and June, 5 cf, 
13 9 

Charvem, lower Marom River, French Guiana, May, 2 9 
Roches de Kourou, French Guiana, 2 9 
St Laurent du Marom, French Guiana, October, 1 9 
This is evidently the most abundant species of Neoblattella in the 
Guianas 

MeoMattatla paBadda (Burmeliter) 

18j& ^elluctda Burmeiatcr, Handb Ent , II, Abth II, pt I, p 498. 

St Jean du Marom, French Guiana, January and May, 8 9,1 
juv 

These adults are identical with topotypic females before us u We 
are satisfied that Burmeister’s species has been correctly placed by 
Rehn 


The Adbpersicolus Group op Neoblattella 

We have been recently able to determine that, instead of a single 
widespread species, N adeperstcollia (St&l), widely distributed over 
South America, a great number of large and striking species occur, 
showing dose general resemblance These differ, however, greatly 
in degree and character of head and pronotal markings, contrast 
between the sexes and male genitalia Though all may be separated 
from the- preceding groups by their greater sue, different degrees of 
sise and form also appear to be valuable for speoific recognition 
We had further supposed that the Nahua Group, distinguished 
from the present group only by high specialisation of the male ab- 
dominal tergites, did not occur m South America Presence m the 


* W e have recently discussed eontpena, Proc Acad. Nat. 801 Phtla,, 1921, p. 
Trana Ataer Eat 8 oc , XLII, p. 230, (1910). 
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present collection of two new species of that group shows that, m 
studying South American material, one must further guard against 
confusing species of these two groups 

We can definitely state that the table, supposed to show tegminal 
length variation in ad8per*icotti8 t which wc gave in 1921, 44 is based 
on material of several species, the pair from Rio de Janeiro, Brasil, 
alone being referable to the genotype 

IfeoblftttelU potoUop* new upoclct Plato XIII, Afturw 0 to 12 

This species is particularly distinguished by the strongly and 
contrastingly marked head and pronotal disk The interocular 
space is very narrow and the male subgcmtal plate, though having 
a node before each style, does not have the median portion produced 
as in the species of nearest relationship, N bt nodosa here described 
The tegmina and wings show no reduction whatever in either sex 

Type d\ St Jean du Maroni, French Guiana [Hebard Col- 
lection, Type no 1001 ] 

Size large and form broad Interocular space narrow, two-fifths 
width between antennal sockets and three-fifths vertical depth of 
dorsal portion of eye Ocellar spots distinct Maxillary palpi 
with fourth joint slightly shorter than third, fifth four-fifths as long 
as fourth Pronotum with convexity of lateral margins strongest 
and point of greatest width meso-caudal Tegmina and wings 
fully developed, the former with (thirteen) longitudinal discoidal 
sectors, the latter with costal veins not clubbed distad Dorsal 
surface of abdomen with narrowly visible seventh tergite having 
its caudal margin notched and raised mesad, the preceding tergite 
subchitinous and rounded obtuse-angulate emarginate before this 
Supra-anal plate with lateral margins oblique and undulate, then 
with median portion suddenly produced and bilobate, its margins 
faintly convex, not convergent, its length equal to half its basal 
width Conoealed genitalia apparently complex Subgemtal plate 
with lateral portions reflexed, their margins straight and dechvent 
to the similar, socketed, straight, simple styles, which are over four 
times as long as their basal width, median portion of margin 
straight, transverse, but with a weak, rounded node just before the 
style on each side Ventro-cephabc margin of cephaliofemora with 
a row of long spines which gradually decrease in sue distad and 
terminate in three elongate spines, ventro-caudal margin with five 1 
spines Tarsal claws with heavy flange armed with well-developed 
teeth 

Allotype 9 , Nouveau Chantier, French Guiana October 
[Hebard Collection ] 

Proc Acad Nat 8ci Piula,, 1921, p 
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Agrees closely with male, differing as follows Interocular space 
three-fifths width between antennal sockets Tegmina with four- 
teen discoidal sectors, some the result of distal branching Dorsal 
surface of abdomen unspociahzed Supra-anal plate deeply U- 
emargmate meso-distad, the lateral apices rounded Subgenital 
plate simple, lateral margins broadly convex, then very broadly 
concave below cerci, median portion weakly produced and rather 
broadly convex 

Hoad cinnamon brown deepemng between antennae to chestnut 
brown, two narrow convergent streaks on occiput, ocelli, a tri- 
angular spot between antennal sockets, a broad crescent below this 
and mouth parts huffy Maxillary palpi buffy, their ventral sur- 
faces suffused with blackish brown Limbs buffy, femora and 
tibiae suffused dorsad with prouts brown, apices of all but last joint 
of tarsi tipped with a 'suffusion of the same Abdomen prouts 
brown, each segment with a suffusion of buffy laterad, containing a 
fleck of dark brown Pronotum with disk ochraceous buff, so 
heavily overlaid and pictured with chestnut brown that only a 
median streak cephalad, a median area laterad and larger paired 
areas meso-caudad of the paler coloration are visible Tegmina and 
wings immaculate, when closed appearing translucent cinnamon 
brown, the lateral margins of the former and of the pronotum 
transparent, weakly tinged with buffy showing a very famt tawny 
tincture 

The measurements of a paratypic female, bearing the same data 
as the allotype but taken m February, follow those of the allotype 
Length of body cf 16 5, 9 15 6 and 15 5, length of pronotum 
cT 4 0, 9 4 9 and 4 9, width of pronotum cf 6, 9 62 and 6 2, 
length of tegmen c? 18 7, 9 19 2 and 19, width of tegmen cf 5 4, 
9 5 9 and 5 9 mm 

HsobhHsOs btnodosa new gpoctai Plate xm, figure* 13 to 10 

Closely related to N poealop # here described, this insect may be 
easily distinguished by the wider interocular space, much less 
heavily marked head, larger pronotum with only a few dark dots 
in the disk, shorter tegmina and different male sexual characters, 
which are, however, of the same general type 

Type <? , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no. 1002 ] 

Agrees with poectlope as described on page 164, except as follows 
Form slightly more robust. Interocular space very sbghtly less 
than three-fifths width between antennal sockets Pronotum 
more ample, point, of greatest width meso-caudad, the lateral 
margins there showing greatest convexity and some slight angula- 
tion Tegmina and*wmgs fully developed, though not fully as 
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elongate, the former with as many diseoidal sectors Dorsal 
surface of abdomen with similar specialisation, but with notching 
of seventh tergite not raised Supraranal plate similar, except that 
the median portion is much less sharply produced, bilobate, but 
with lateral margins convergent and length distinctly less than half 
its basal width Subgenital plate very similar, except that the 
lateral portions are not reflexed and the nodes before the styles are 
more prominent 

Head buffy, marked with chestnut brown as follows* a broad 
interocular band, a narrow inter-ocellar band, a pair of obliquely 
placed twin flecks below on each side and three flecks on each side 
of the face Lambs buffy with a tawny tinge, with large brown 
flecks at mast spine bases Abdomen buffy with a broad Bubmar- 
ginal suffused band of blackish brown on each side, the stermtes 
with a transverse median suffusion of brown mesad becoming 
smaller on each caudad, the subgemtal plate suffused with dark 
brown mesad and in bands laterad which run to the nodes Dorsal 
surface of abdomen even more suffused with dark brown Pronotai 
disk ochraceous tawny, with sixteen very small, widely separated 
dots of mummy brown Tegmma and wings immaculate, when 
dosed appearing translucent buckthorn brown with a tawny 
tinge, the lateral margins of the former and of the pronotum trans- 
parent, weakly tinged with buffy showing a very faint tawny 
tincture 

The male type measures, length of body 16, length of pronotum 
4 9, width of pronotum 6 7, length of tegmen 17 3, width of tegmen 
59 mm 

Two large immature females are before us, bearing the same data 

Wsoblamia nirilMris new tydet Plata XIII, Stare* 17 and IS 

The present insect is distinctive in having the disk of the pro- 
notum immaculate, the head immaculate except for a broad dark 
interocular bar, the exposed portions of the trochanters and all of 
the abdomen blackish brown, but the limbs largely very pale 

Structurally it is smaller than N btnodom here described, with 
wider interocular space and, in the male, the sexual specialisation is 
decidedly more simple 

Type cf ; Nouveau Chantier, French Guiana December 
[Hebard Collection, Type no 1003 ] 

Sise rather small for this group of large species; form broad, 
normal, as robust as in bmodota. Interocular space two-thirds 
width between antennal sockets. Ocellar spots distinct Maxil-* 
laiy palpi, pronotum, limb spi nation and tarsal claws as described 
for N poectlope on page 164. Tegmina and wines miwh as .in 
bi nodosa, the former with twelve diseoidal sectors Dorsareurfaoe 
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of abdomen unspeciahsed Supra-anal plate roundly produoed 
between cerci, flattened distad, with a trace of broad concavity, 
length equal to one-half total basal width Subgenital plate with 
lateral portions feebly reflexed, their margins straight and weakly 
decbvent to the similar, faintly decurved, simple, socketed styles, 
which are nearly five times as long as their basal width, median 
portion of margin very weakly convex, without nodes 

Head ochraceous buff with a tawny tinge, immaculate except for a 
broad interocular bar of blackish chestnut brown Antennae in 
greater portion blackish brown Ooelli ochraceous buff Limbs 
buffy, the ventral femoral margins weakly suffused and flecks at 
bases of tibial spines of brown Exposed portions of trochanters 
and ventral surface of abdomen blackish brown, dorsal surface of 
abdomen slightly paler Pronotum immaculate, disk dull ochra- 
ceous orange Tegmina and wings as described for btnodoaa 

Two paratypic males, one from Nouveau Chantier taken m 
January, the other from St Jean du Marom, French Guiana, are 
before us The measurements of the larger follow those of the 
male type Length of body 15 5, length of pronotum 4 1 to 4 4, 
width of pronotum 6 9 to 5 9, length of tegrnen 16 8 to 16 8, width 
of tegrnen 5 2 to 5 2 mm 

lUobUttalU loafior new •peciee, Plate XIV, figures 1 and 2 

This species, like N umfascta, described on page 166, is small for 
the group, with very simple male genitalic specialization Its 
markings are few and vague, very much less distinct but of the 
general character of those found m N btnodoaa, described on page 
165, while the interocular space is narrower even than m N poe- 
ctlopa, described on page 164 

The female has tegmina and wings even more elongate than the 
male 

Type cf, St Jean du Marom, French Guiana (Hebard Col- 
lection, Type no. 1004 ] 

Size rather small for this group of large species, form slightly 
more slender than in untfaacta Interocular space very narrow for 
the group, one-quarter width between antennal sockets and one- 
third vertical depth of dorsal portion of eye. Ocellar spots, maxillary 
palpi, costal veins of wings, limb spination and tarsal claws as de- 
scribed for poecxlops on page 164 Pronotum with point of greatest 
width slightly oaudad of median line, where the convexity of the 
lateral margins is strongest and a trace of angulation is shown 
Tegmina and wings fully developed, very elongate for this group, 
the 'former with twelve discoidal sectors Dorsal surface of ab- 
domen unspecialised.. Supra-anal plate apparently similar to that 
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of unifascia (dutal portion destroyed) Subgemtal plate with 
lateral portions reflexed, suustral margin convex and dextral margin 
straight to the similar, socketed, straight, simple styles, which are 
nearly four tunes as long as their proximal width, median marginal 
portion narrowly curled dorsad, with margin very broadly and 
weakly convex 

Allotype 9 , same data as type [Hebard Collection ] 

Agrees closely with the type except as follows Interocular space 
two-fifths width between antennal sockets Organs of flight even 
more elongate Supra-anal plate emarginate meso-distad to form 
an almost complete 0, the curved lateral arms so formed slender 
with apices rounded Subgemtal plate simple, lateral margins 
rather strodgly convex, then very broadly and feebly concave 
below cerct, median portion weakly produced and rather broadly 
convex 

General coloration light buckthorn brown, marked as follows 
Head with a broad band between the eyes and a narrow band be- 
tween the buffy ocellar spots of cinnamon brown, these bands suf- 
fused and not at all conspicuous The more intensively colored 
female allotype has an even less conspicuous fleck on each side, 
between but near the antennal sockets, of brown Limbs with 
flecks of brown at the bases of the spines (except spines of the 
ventro-cephahc margin of the cephalic femora) Ventral surface of 
abdomen much as described for btnodosa on page 165 In the 
recessive male type the brown suffusions are greatly reduced, laterad 
appearing only as a small dot on each stermte Disk of pronotum 
buckthorn brown with a tawny tinge, traces of the generic picturing 
indicated, particularly the five characteristic meso-caudal dots 
Tegmina and wings as described for btnodosa 

Length of body cf 15, 9 17 5, length of pronotum cf 3 9, 9 4 2, 
width of pronotum c? 5 2, 9 5.6, length of tegmen <? 17 8, 9 18 1, 
width of tegmen d" 5 2, 9 5 7 mm 

This species is known only from the described pair. 

The Nahua Group of NeoblaUella. 

This group is now found to reach into South America at least 
as far as French Guiana. In this continent the number of species is 
apparently much lees than those of the Adspemeolka Group. 

Reexamination of the tropical American senes referred by us to 
nahua 41 shows that, though the general type of male gemtaho 
specialisation is similar, more than one species is represented. In 
our comparisons given below, we have, therefore, considered only 
Mexican material, representing true nahua 

u Mem. Amer Ent. Soc , No 4, p 64, (1019) 
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In the species of the Nahua Group the fifth andommal tergite is 
reflexed latcrad in the male sex to form remarkable pockets on each 
side This is apparently the only feature which can be used to 
separate them from those of the closely allied Adspersicolhs Group, 
in which the male abdomen has the dorsal surface unspecialized 
or with only a small median specialized area on the sixth and 
seventh abdominal tergites 

NtoblftttelU fncomptfc new ipode* Plate XIV, figure 3 

This species, though closely related to the Mexican N nahua 
(Saussure and Zehntner), may be separated by its larger bisc, much 
broader mterocular space, more ample pronotum and larger lateral 
pockets of the male fifth abdominal tergite In the umque speci- 
men before us the supra-anal and subgcmtal plates have been in- 
jured, but can be seen to be of a very similar type 

The pronotal picturing, reduced to a number of suffused dots in 
nahua, is indicated only by a pair of suffused dots caudad in tn- 
compla 

Type (f , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1005 ] 

Sire large and form broad Interocular space slightly over three- 
fifths as wide as that between antennal sockets 44 Ocellar spots 
distinct Maxillary palpi with fourth joint slightly shorter than 
third, fifth three-quarters as long as fourth Pronotum with 
lateral portions broad, convexity of lateral margins strongest and 
point of greatest width slightly caudad of median line Tegmina 
and wings fully developed, ample, the former with (thirteen) 
longitudinal discoidal sectors, tne latter with costal veins not 
clubbed distad Dorsal surface of abdomen with lateral portions 
of fifth tergite strongly reflexed and forming a longitudinal pocket 
on each side, the dorsal flap of which, at its widest point, is two- 
fifths as wide as its length, its internal free margin convex Sixth 
tergite and supra-anal plate damaged. Subgenital plate with 
lateral margins feebly reflexed, broadly convex dechvent to the 
socketed, similar, simple styles, which pro xi mad are weakly bent 
ventrad and are slightly less than four tunes as long as broad 
Cephalic femora with ventro-cephahc margin armed with a senes 
of spines which decrease gradually m sise and length distad, a few 
of the more distal being ohaetiform, terminating in three elongate 
distal spines, ventro-caudal margin armed with five large, well 


4< i a a male of nahua from Cordoba, Mexico, the mterocular space is very 
slightly over one-qparter as wide as that between the antennal sockets Hie 
mterocular and intSMcellar ban are present, but below them there are only 
two suffused dote of dark brown on each side, one above the other 
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separated spines. Pulvilli present on four tarsal joints, these and 
the arolia well developed Tarsal clawB symmetrical, with promi- 
nent flanges decidedly toothed. 

General coloration light buckthorn brown with a faint tawny 
tinge Head showing exactly the same color pattern as described 
for N binodoga on page 166, except that one of the three flecks on 
each cheek is missing while the other markings are all very weak, 
suffused, and none deeper than cinnamon brown LimbB and 
ventral surface buffy, the former with very small flecks of brown at 
the bases of the spines except on the ventro-cephahc margin of the 
cephalic femora Ventral surface of abdomen with a very large 
meso-proximal area of blackish brown and a narrow submarginal 
suffused band of prouts brown Disk of pronotum light buck- 
thorn brown tifiged with tawny, a pair of small subobsoleto flecks of 
slightly darker brown meso-caudad Tegmina and wings as de- 
scribed for binodoaa 

The male type measures, length of body 16 1, length of pronotum 

4 7, width of pronotum 6 1, length of tegmen 19 2, width of tegmen 

5 7 mm 

The measurements of a male of nahua, from Cordoba, Mexico, 
are, length of body 14 8, length of pronotum 3 9, width of pronotum 

6 3, length of tegmen 18 9, width of tegmen 5 5 mm 

XsoUsMs siMmIm mw tpadM. Piste XIV. Stare* 4 to 6, piste XVII, Stare 14 

Closely related to N. nahua (Saussure and Zehntner), described 
from Mexico, this species is distinguished by the less ample pro- 
notum (that of the female being no larger than that of the male of 
nahua), the fewer and more suffused flecks of the pronotal disk 
(this feature probably individually somewhat variable) and the 
slightly less ample tegmina In the male, the hirsute proximal ab- 
dominal tergites, more simple supra-anal plate and less produced 
subgenital plate, serve to separate this sex with ease In the female 
the supra-anal plate has a deep apical emargination, nearly 0- 
Bhaped, with curved lateral arms nearly attingent at their apices, 
while m that sex of nahua this emargination is smaller and almost 
quadrate 

These two species are readily separated from N incompta , de- 
scribed on page 169, by the features of difference there given. 

Type' cf, Charvem, lower Maroni River, French Guiana. Sep- 
tember. (Hebard Collection, Type no. 1006 ] 

Sue medium and form rather slender for this group of large and 
broad species Interocular space very slightly over one-qqarter 
width between antennal sockets Maxillary palpi and cephalic * 
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limbs missing Pronotum with convexity strongest and point of 
greatest width meso-caudad Tegmma and wings fully developed, 
the former showing distad traces of minute nodes, which are not 
darkened Wings with costal veins not clubbed Median seg- 
ment caudad and first five abdominal tergites thickly supplied with 
somewhat kinky, whitish hairs Fifth tergite with lateral pockets 
produced, oblique, the reflexed flaps on each side partially covering 
a rather broad concavity of the tergite, in which is situated a trans- 
verse, ovate lobe, these portions without hairs Supra-anal plate 
moderately produced between the cerci, subchitinous distad with 
only a trace of bilobation Subgenital plate symmetrical, brief 
lateral margins strongly dechvent to the similar, simple, straight 
styles, which are scarcely four times as long as the basal width, 
intervening distal portion of plate weakly chitinous, its margin 
broadly convex 

AUotype 9 , Nouveau Chantier, French Quiana August 
[Hebard Collection ] 


Agrees closely with male, except as follows Size slightly larger, 
form slightly broader, tegmina and wings more caudate Inter- 
ocular Bpace one-half width between antennal sockets Tegmina 
with the minute colorless nodes distad more prominent Dorsal 
surface of abdomen smooth and unspecialized Supra-anal plate 
emarginate meso-distad to form an almost complete 0, the curved 
lateral arms thus formed slender with apices rounded, as in N 
lonator here described 

General coloration light buckthorn brown Head discolored, a 
small suffused fleck of dark brown, ventro-mesad of the antennal 
sockets on each side, alone being conspicuous Limbs buffy with 
small but decided flecks of dark brown at bases of spines, dorsal 
surfaces iff femora suffused with brown} very feebly in nude, de- 
cidedly in female (which individual is distinctly more intensive in 
general coloration) Disk of pronotum with generic picturing 
reduced to a number of suffused flecks, the five meso-caudad being 
distinct 

These flecks are more numerous but in less contrast with the 


ground color than in the male of nahua before us, in which there are 
but two meso-caudal flecks The degree of individual variation 


due to recession and intensification of oolor pattern is, however, 
not known for the group It is probable we believe, that some 
specific value may, in the present case, be attached, as seven 
specimens of a related species from Panama before us show marked 
uniformity in number and position of such flecks 


Length of body c? 13 5, 9 (if m normal position) 15 5, length of 
pronotum cf 3.4, 9 4, width of pronotum ^ 4 9, 9 5 3, length of 
tegmen & 16 l, 1 9 16 9, width of tegmen 4 9, 9 5 mm 
The species is known from the described pair Though anstomce 
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is referable to the Nahua Group and longtor belongs to the Ad- 
spersicolhs Group, these two species are extremely similar, escept 
for the very great differences m the specialisation of the male ab- 
domen and lesser differences in sice and both length and structure 
of the organs of flight 

Msobtottrila zzBmmbhi new tpeclw Plate XI V, flsurea 7 and R 

We refer this species and its allies to what we term the Eudromiel- 
loides Group The two broad dark longitudinal bars on the pro- 
notum and bicolored tegmina distinguish it, N berlandi Hebard 
(from the upper Amazonian region between Peru and Boh via) and 
N. eudromielioides Hebard (from Minas-Geraes, Brazil), strikingly 
from all other known forms of the genus The male genitalia of 
ralloeoma are, though symmetrical, of a different type and very dis- 
tinctive, but the species is clearly referable to the Eudromielloides 
Group 

From the allies noted above, it is further distinguished by the 
much narrower mterocular space, smaller size and distinctive 
features in the striking head and tegrainal coloration 

In the Brazilian N faaciata (Brunner) the tegmina are similarly 
bicolorod, but the pronotal disk shows the picturing usual for this 
genus 

The general similarity of coloration in this species and its allies to 
Rpecies of Eudromietta Hebard is noteworthy, considering the very 
wide structural differences between these genera 

Type, d' , Nouveau Chantier, French Guiana September 
IHcbard Collection, Type no 1007 1 

Size very small and form slender for the genus Eyes large and 
prominent, mterocular space one-third width between antennal 
sockets Ocellar spots distinct, surfaces weakly oblique to the 
flattened intervening area and rounding into it Lateral margins 
of face subparallel to the clypeal suture Pronotum feebly convex 
to the lateral portions, showing broad and shallow but distinct 
latcro-caudal depressions of the disk; point of greatest width 
Blightly caudad of median line, lateral margins convex, caudal 
margin very broadly convex Tegmina and wings fully developed, 
extending well beyond cereal apices Tegmina with (seven) 
longitudinal discoiaal sectors, these with intervening ndges ana 
numerous croes-veinlets Wings with intercalated mangle large, 
apices of (nine) costal veins heavily clubbed, discoidal vein with , 
(three) complete branches Supra-anal plate simple, moderately 
produced between eerci, with margins convergent and apex broadly 
and weakly bilobate Subgemtu plate with free margin' almost 
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evenly convex, but seen to have a rather deep longitudinal cleft on 
each side of the median section, that portion so outhned broader 
than long, surface of plate convex except about these clefts, where 
it is concave narrowly along free margin of that area, structure less 
strongly chitinous m meso-distal section From below apex of these 
clefts are seen the minute, aciculate extremities of the similar styles, 
which spring from the internal surface of the plate (probably at the 
bases of the clefts), are spi inform and directed caudad are curved 
weakly ventro-caudad Ventro-cephalic margin of cephalic femora 
armed with delicate spines, which decrease gradually in length and 
size d is tad, terminating in two elongate spines, of which the more 
distal is much the longer, ventro-caudal margin armed with two 
delicate spines 47 Acute pulvilli present on four tarsal joints 
Arolia moderately large Tarsal claws symmetrical, with flange 
well developed bearing microscopic but unusually decided teeth, 
the last tooth, however, not half as large as the point of the claw 
(as it is in eudromielloide s and berlandi ) 

Allotype 9 , Bartica, British Guiana March 26, 1913 (II S 
Parish ) [Acad Nat Sen Phila ] 

Agrees closely with male, differing as follows Size slightly 
larger, form slightly more robust Interocular space slightly less 
than half width between antennal sockets Supra-anal plate one- 
third as long as its proximal width, lateral margins weakly oblique 
and very weakly convex, meso-distad with a small emarginntion, 
the lateral apices rounded Subgenital plate simple, lateral margins 
strongly convex, then very broadly concave below cerci, the median 
portion strongly produced with apex truncate 

Head ochraceous buff, sharply marked with blackish chestnut 
brown as follows a very wide interocular bar, a narrow arcuate bar 
between the lower portions of the ocellar spots, another similar but 
wider bar between the lower portions of the antennal sockets con- 
tinued across the face below them and then vertically margining the 
face Iaterad and a senes of suffusions suggesting a transverse bar 
above the clypeal suture, the base of the occiput below the pronotum 
is also suffused Pronotum Iaterad transparent faintly tinged with 
buffy, there are two broad longitudinal bands of blackish brown 
which are bnefly separated cephalad and gradually widen and 
diverge caudad, near the caudal margin almost joined by a trans- 
verse suffusion of chestnut brown, the area between these bands 
ochraceous buff Tegmina transparent russet but with marginal 
field and more than outer half of scapular field to near its apex 
transparent faintly tinged with buffy, veins of anal field and proxi- 


« This is true also for fasciola and probably for all th$ species of the Eudromi- 
elloides Group, but in all other species of NeMatUUa Shetford, as far as we have 
bgm able to aeteratyne, the number of such spines is three or more. In Can* 
blalta Hebard, two such spines are present In all other features, however, the 
species under consideration are referable to NcobloUdU % rather than to CoriblatUi. 
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mal portion of discoidal field strikingly whitish Wings rather 
heavily tinged with mummy brown, the area of the enlarged portion 
of the costal veins buffy Limbs clay color, suffused with brown. 
Ventral surface of abdomen clay color suffused with dull chestnut 
brown laterad and mesad, the lateral margins of the stermtes buffy, 
the subgemtal plate dull chestnut brown except the depressed 
areas which are paler 

In the allotypic female all of the pale areas are slightly more ex- 
tensive, the narrow facial bars interrupted and suffused, the pale 
veins proximad on the tegmina more broadly so, this covering the 
intervening area between the ulnar and median veins for a brief 
distance opposite the apex of the anal field Such difference we 
believe attributable to individual variation rdther than to speoific 
differentiation 

The measurements of the described pair are length of body d" 0, 
9 10 8, length of pronotum o' 2 1, 9 2 3, width of pronotum 
c? 2 8, 9 3 2, length of tegmen <? 9 9, 9 10 7, width of tegmen 
d 1 2 8, 9 3.1 mm 

A paratypic male, bearing the same data as the allotype of this 
unusually colored species, 13 also before us 

ABAW4XDU new gemie 

We propose this genus to include a single small, pale species, 
which in the majority of features agrees with the genus Neoblattella 
Shelford It differs signally, however, in having a sharp ndge de- 
veloped between the ocellar spots, the tarsal claws have a weak, 
untoothed flange and the male subgemtal plate entirely lacks styles 

Further characters of genetic importance are the following Sue 
small for the group, form slender, structure very delicate Inter- 
ocular space wide, flattened to the interocellar ndge Sides of 
cheeks very feebly convergent below eyes Pronotum decidedly 
flattened Tegmina and wings fully developed in male, discoidal 
sectors of the former longitudinal Wings with costal veins heavily 
clubbed, intercalated triangle distinct Dorsal surfaoe of abdomen 
unspeciahsed Male subgemtal plate without styles Ventro- 
oephalic margin of cephalic femora armed with delicate spines which 
decrease gradually in sue distad, terminating m two much longer 
spines, ventro-caudal margin armed with (three and one distal) 
spines Four proximal tarsal joints supplied with pulvilli Moder- 
ately large arolia present. The symmetrical tarsal claws have a 
poorly developed flange which lacks teeth 
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Armttu frontalis n*w ipodas. Plate XIV. flgum 8 and 10. 

The rounded interocular ndge, characteristic of Lophometopum 
Hebard, is not to be confused with the sharp mterocellar ndge m 
the present insect 

We know of no form showing affinity to this interesting and re* 
markably specialized species 

Type & , Bartica, British Guiana December 27, 1912 (B[ S 

Parish ) [Acad Nat Sci Phila , Type no 5425 ] 

We note the following characters, in addition to those given in 
the generic description Size and form somewhat suggesting species 
of the genus Blattdla Caudell Interocular space slightly narrower 
than that between the antennal sockets Ocellar spots distinct 
Maxillary palpi with third joint considerably longer than fourth, 
fourth longer than fifth Pronotum with lateral margins very 
evenly convex, greatest width mcso-caudad Tegmma and wings 
fully developed, extending slightly beyond the elongate, slender 
cerci Tegmma with (five) longitudinal discoidal sectors, discoidal 
field with a number of colorless nodes on the veins Suprarenal 
plate strongly transverse, exposed portion about one-fourth as long 
as wide, free margin broadly rounded with lateral portions flattened 
Subgemtal plate delicate, produced, rounding laterad into the nearly 
vertical lateral portions, distad with free margin transverse, feebly 
concave, lateral free dorsal margins narrowly curled inward through- 
out Styles absent 

General coloration ochraceous buff with a decided tawny tinge 
Occiput deepemng to ochraceous tawny Eyes mummy brown 
Antennae buckthorn brown Limbs ochraceous buff Lateral 
margins of pronotum, marginal field and portion of dextral tegmen 
concealed when at rest and wings hyaline, with a very faint buffy 
tinge, the latter with a slightly stronger tinge of buffy distad and in 
area of costal veins 

The measurements of the type are followed by those of a 
paratypio male from the same locality, those from French Guiana 
being about the same size Length of body 10 and 10 9, 4 ' length 
of pronotum 2 6 and 2 7, width of pronotum 3 2 and 3 2, length of 
tegmen 10 4 and 10.6, width of tegmen 3 1 and 3 1 mm 

Specimens Examined’ 4 males 

Bartica, British Guiana, December 10 and 27, 1912, (H S 
Parish), 2 cP, type and paratype, [Acad Nat Soi Phila ]. 

Nouveau Chantier, French Guiana, February, 2 <?. 


H Abdomen squeezed out. 
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Lanropaltii atop* Hobard 

1921 Leiaroptttis aiopa Hebard, Proo Acad Nat Soi Phila., 1921, p 200, 
pi X, figs 11 to 13 [<?, QourdotmUc, French Guiana ] 

Charvein, lower Marom River, French Guiana, August, 1 cf 
The discovery of the female of this very handsome and unusual 
species 18 awaited with interest 

Iaohnoptoift styfU new spode^ Plate XIV, figure* 10 and 17 

This insect is very closely related to I atrata Hebard, from the 
Island of Trinidad The male sex is separable only by gemtalio 
characters, the supra-anal plate having the chitmous portions 
laterad of the Bubchitinous mcsodistal area narrow and not enlarging 
toward their apices The subgenital plate is Similar except that the 
median projection is broader at its truncate apex, so that the sur- 
mounting dextral style only occupies its dextral half 
With the Colombian I mono Burmeister, these Bpecies represent 
the known forms of the Mono Group 
Type cf , St Jean du Marom, French Guiana [Hebard Collec- 
tion, Type no 1008 J 

Size very large for the genus, form moderately Blender Ocellar 
spots large, with flattened surfaces of ocellar areas forming a sharp 
angle with interocellar area Interocular space very slightly nar- 
rower than interocellar space, two-fifths width between antennal 
Bockcts Maxillary palpi short, third and fifth joints subequal in 
length, the fourth joint distinctly shorter Pronotum with greatest 
width caudad, latero-caudal sulci of disk large but shallow Teg- 
mina and wings fully developed, extending considerably beyond 
apices of cerci, portion of dextral tegmen, concealed when at rest, 
sub-hyaline Eighth tergite very broadly and evenly ooncave 
Supra-anal plate with a large, meso-distal, rounded-quadrate sub- 
chitmous portion, the remaining narrow lateral chitmous portions 
gradually narrowing distad; lateral margins moderately convergent, 
rounding into the transverse distal margin, which shows very broad 
and feebly rounded obtuse-angulate emargination Subgenital 
plate strongly asymmetrical, produced, with free margin dextrad 
broadly convex and nearly transverse to median point, there di- 
rected simstro-caudad and forming a rounded obtuse-angulate 
emargination; apex of production thus formed truncate, half oc- 
cupied by a moderate! y stout style, which is bent smistrad with apex 
covered with minute spines, smistral margin straight oblique to 
base of median production, the small, simple, straight simstral 
style located at tne point) smistral margin of production directed 
dextro-caudad, forming with the smistral margin a rounded angle 
even more obtuse than that dextrad. Terminal and wing u* nation, 
specialisation of sixth and seventh abdominal tergites, armament of 
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limbs and aroha as characteristic of the genus 49 Large rounded 
pulvilh present on four tarsal joints Tarsal claws simple and 
symmetrical. 

Allotype 9 , Kartabo, Bartica District, British Guiana (Wm 
Beebe ) [Acad Nat Sci Phila ] 

Agrees very closely with male m sice and form, the latter, as 
usual in this sex, broader in the abdominal region Interocular 

K slightly over three-fifths width between antennal sockets, 
_ ly wider than width between the large ocelli, which are, how- 
ever, less sharply defined m contour Dorsal surface of abdomen 
not specialized, as is characteristic of this sex Suprar-anal plate 
triangularly produced with sides showing faint concavity and apex 
rounded (truncate in one specimen) Subgenital plate ample, free 
margin broadly convex, showing flattening bolow cerci 
Head, pronotum, all but distal portions of trochanters and 
abdomen blackish chestnut brown Antennae dark prouts brown, 
the first mint tawny Tegmina blackish chestnut brown, portion 
of dextral tegmen, concealed when at rest, hyaline but weakly em- 
browned, marginal field narrowly tawny toward the free margin 
Wings colorless, transparent, but with the veins brown Limbs 
clear ochraceous tawny 

The measurements of paratypes follow those of the type and al- 
lotype Length of body d" 10 and 18 3, 9 19 5 to 18, length of 
pronotum d 1 4 8 and 4 9, 9 5 3 to 5 2, width of pronotum d 1 6 1 
and 61, 9 6 4 to 6 7, length of tegmen d* 22 and 19 8, 9 20 7 to 
21; width of tegmen d 1 5 8 and 6 7, 9 5 8 to 6 8 mm 
Specimens Examined 6, 3 males and 3 females 
Kartabo, Bartica District, British Guiana, (Wm Beebe), 1 d 1 , 
3 9 , paratypes, [Acad Nat Sci Phila ] 

Chenapowu to Saventik, British Guiana, August 21, 1911, 1 d 1 ,* 4 
[Amer Mus Nat Hist) 

St. Jean du Maroni, French Guiana, 1 d 1 , type 

IsehaopHra retain new species Plate XV, flcurw l to a 

Thu u one of the larger forms of the many small species of 
Ischnoptera. It is very closely related to I el avatar Rehn, de- 
scribed from Igarapd-Assd, Par A, Brasil, but is separated by the 
very different male gemtalic specialisation 

49 As described in Trans. Amer Ent Soe , XIII, p 338, (1916) 

M Thu specimen, which lacks its abdomen, was originally reworded by ua as 
a trata, Tmns. Amer Ent 8oc , XLII, p 343, (1916) We are now satisfied that 
it represents stygio and not that species 
91 Named in honor of oar friend and fellow worker, Mr James A. G Rehn. 
whose studies in the Orthoptera of South America are already very extensive and 
valuable. , 
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In other features the agreement is so close that females are 
almost inseparable, those of clavator having the interocular space 
averaging very slightly narrower and the supra-anal plate slightly 
broader diBtad 

In a number of related species before us, the female supra-anal 
plate shows striking specific differentiation 

Type cT , St Laurent du Marom, French Guiana February 
[Hebard Collection, Type no 1009 ] 

Sise small, but large for the small species of the genuB, form 
Blender Ocellar spots large, with flattened surfaces forming a 
sharp angle- with interocellar area Interocular space two-fifths 
widtn between antennal sockets, two-thirds width between ocellar 
spots, slightly wider than m clavator Maxillary palpi with fifth 
joint subequal m length to third, fourth distinctly shorter, the last 
two joints hirsute, as in clavator. Pronotum with greatest Width 
oaudad, latero-caudal sulci of disk large and prominent Tegmina 
and wingB fully developed, extending considerably beyond cereal 
apices Supra-anal plate moderates produced between oerci, 
distad sub-oilobate, the ventral surface distad supplied with a 
fringe of chaetiform spines and dextrad with a very small tuft of 
longer chaetiform spines, but nowhere highly specialised Con- 
cealed genitalia dextrad showing a plate, which distad is enlarged 
and has its margin rounded and supplied with minute spines, 
Bimstrad showing a large plate which narrows and curves dorsad 
to an acute apex, below its base there is a very small styhform pro- 
jection armed at apex with a few spines Subgemtal plate laterad 
narrowly curled inward beneath cerci, these areas armed with very 
minute spines, distad irregularly produced, a small slender simstral 
Btyle“ m broadly concave simstral section, a shorter but stout small 
dextral style at point of greatest production, the margin between 
these weakly oblique ana convex, internal surface with median 
produced portion raised, rounded conical and suppbed with small 
spines “ Tegminal and wing venation, specialisation of sixth and 
seventh abdominal termte, armament of limbs and aroha as char- 
acteristic of the genus * Pulvilh and tarsal claws as here described 
for I stygia 

Allotype. 9 , St Jean du Marom, French Guiana. [Hebard Col- 
lection ] 

Agrees closely with male, except as follows Interooular space 
three-fifths width between antennal sockets, slightly wider than in 
this sex of daeaior. Dorsal surface of abdomen unspedalised 


* This style differs in length and shape in each of the three males before us. 

“ In a male from British Guiana all of the spe ci alised areas and spines are' 
slightly more pronounced 
"See page 177, footnote 49. 
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Supra-anal plate moderately produced between cerci, lateral margin 
converging to the broadly rounded apex 11 In dorsal aspect no 
emargmation occurs m this species (or in clavator), though in caudal 
aspect the supra-anal plate is seen to be tectate, appearing to have 
a broad V-emargination at its apex In a narrow V-shaped area 
there, this plate is less chitinous than elsewhere, but in no speci- 
mens of this species or clavator can it be said to be actually V-emar- 

S natc as originally described for clavator M Subgenital plate large, 
ee margin broadly and evenly convex 

Head blackish chestnut brown paling dorsad, ocellar spots pale 
ochraceous buff, mouthparts and palpi ochraceous buff tinged with 
brown Antennae dresden brown Bases of trochanters and ab- 
domen dark chestnut brown Remaining portions of limbs clear 
ochraceous buff Pronotum chestnut brown, margined narrowly 
cephalad and more broadly laterad with ochraceous-buff, this briefly 
invading the dark area meso-caudad In one paratype a diffused 
medio-longitudinal tawny streak appears on the pronotum Teg- 
mina transparent cinnamon brown, becoming opaque mars brown 
along the numeral trunk and paling toward the tegminal apices, 
marginal field narrow, ochraceous buff 

The measurements of the type and allotype are given first for 
the sexes, followed by the extremes among the paratypes Length 
of body d" 11 7 and 11 7, 9 10 8 to 10 8, length of pronotum d" 2 8 
and 2 8, 9 2 9 to 2 9, width of pronotum d 1 3 7 and 3 7, 9 3 8 to 
3 7, length of tegmen d* 12 4 and 11 7, 9 12 to 11 4, width of teg- 
men d 1 3 7 and 3 7, 9 37to37 mm 
Specimens Examined 15, 3 males, 11 females and 1 immature 
individual 

Bartica, British Guiana, May 7, 1901, (R J Crew), 1 9 De- 
cember 24, 1912 to March 10, 1913, (H S Parish), 3 9 , [all Acad. 
Nat Sci Phila] 

Kartabo, Bartica District, British Guiana, (Wm Beebs), 3 9 , 
[Acad Nat Sci Phila] 

Tumatuman, British Guiana, 1913, 1 d\ [Amer Mus Nat 
Hist] 

St. Jean du Marom, French Guiana, 4 9 , allotype and paratypes, 
1 juv 9 

St Laurent du Marom, French Guiana, 1 <?, type 


H In davator the female supra-anal plate is very similar, the margins less con- 
vergent and slightly more convex dieted, so that the apex is Slightly more broadly 
rounded 

“ See Rehn, Proc. Amid Nat Soi Phils., lWAjp 155, (1919). „ 

" Recorded by Rehn a / rubiginota Walker, Trans. Amer. Ent 8oo., XXIX, 
p, aw, ( 1008 ) That a pedes apparently belongs to the same group aa rehM. 
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Roches de Kourou, French Gui&na, 1 d\ paratype 

La Forestifcre, French Guiana, June, 1 9 , paratype 

Nouveau Chantier, French Guiana, October, 2 9 , paratype* 

Iiehoftm HUM* ww «p«d«t PUte XV, flgum 4 to 7 

The present species is very small, with blackish chestnut brown 
pronotum narrowly bordered cephalad and a little more widely 
laterad with buffy Similar m this respect, but differing widely in 
gemtalic features, are several other related species m the unstudied 
collections before us Of the described species, 1 rubtgtnota 
Walker, frdm Santarem, Brasil, apparently shows nearest affinity. 

Type, d" , Nouveau Chantier, French Guiana May [Hebard 
Collection, Type no 1010 ] 

Sire very small, form slender Ocellar spots prominent, surfaces 
oblique to the weakly convex mterocellar area but rounding 
smoothly into it Interocular space wide, slightly over three* 
fifths width between antennal sockets, distinctly less than width 
between ocellar spots Maxillary palpi short, third joint three* 

J uarters as long as fifth, fourth three-quarters as long as third 
ronotum with greatest width caudad, latero-caudal sulci of disk 
subobsolete (varying to weak in the senes) Tegmina and wings 
fully developed, extending beyond cerci fully the pronotal length 
Supra-anal plate well produced between cerci, lateral margins 
straight and convergent, rounding sharply into the rather broad, 
truncate caudal margin, surface, just before that margin, narrowly 
subchitinouB Viewed from the side the lateral portions of the 
supra-anal plate are seen to be narrowly deflexed, and its ventral 
surface, just beyond the simstral cercus, bears a large truncate cone, 
surmounted by a group of agglutinated, apiniform hairs Subgenital 
plate with lateral margins irregularly convex convergent to median 
portion, there the plate is suddenly briefly produced, an elongate 
similar style with apex aciculate at each extremity of this pro- 
duction, its margin between transverse in ventral aspect, but in 
caudal aspect seen to have a small narrowly triangular production, 
directed dorsad, situated just dextrad of the siniatral style Teg- 
mmal and wing venation, specialisation of sixth and seventh ab- 
dominal tergites, armament of limbs, pulvilli, arolia and tarsal daws 
as characteristic of the genus." 

Allotype 9 , Nouveau Chantier, French Guiana February. 1 
(Hebard Collection ] 

Agree* closely with type, differing as follows Sise larger, form 

slightly broader Interocular space wider, slightly less than width 

1* 


** A tube of Canbe, inhabiting part of the region in whioh thia uMfet occurs. 
** 8oe page 177, footnote 49 
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between ocellar spots Dorsal surface of abdomen unspeciahzed 
Supra- anal plate with free margins very strongly convergent to a 
brief distance within cerci, then rounded, shield-shaped produced, 
the rounded apex projecting well beyond the Bubgemtal plate 
Subgenital plate simple, free margin evenly and very broadly 
convex 

The general coloration of this and other species is apparently of 
much value in determining group affinities in the present genus. 
Head blackish chestnut brown, ocellar spots light buff, mouthparts 
and palpi buffy, the latter with distal joints suffused with brown 
Antennae dresden brown, the first joint buffy dorsad Trochanters 
to near apices blackish brown, other portions of limbs ochraceous 
buff Ventral surface of abdomen russet, paler in some males, 
usually much darkened in females Pronotum shining blackish 
chestnut brown, margined very narrowly cephalad and slightly 
more widely, laterad with nch ochraceous buff This marginal 
marking is snarply defined, though very narrow, and is an important 
group feature Tegmina transparent chestnut brown, the outer 
portions of the costal field ochraceous buff, this continued weakly 
along costal margin of scapular field, for a considerable distance m 
some specimens Wings strongly mfumatc 

The senes shows scarcely any size vanation The measurements 
of the desenbed pair are length of body <? 8, 9 8, length of pro- 
notum d" 2 1, 9 2 3, width of pronotum <? 2 8, 9 3, length of 
tegmen d” 8 4, 9 8 7, width of tegmen d" 2 7, 9 2 7 mm 

Specimens Examined. 18, 7 males and 11 females 

Les Hattes, lower Marom River, French Guiana, July, 1 9, 
paratype 

St Laurent du Marom, French Guiana, January, 1 <?, paratype 

St Jean du Marom, French Guiana, January, February and De- 
cember, 2 d\ 4 9 , paratypes 

Nouveau Chantier, French Guiana, February, May and July, 
2 d\ 2 9 , type, allotype and paratypes 

Roches de Kourou, French Guiana, July, 1 d\ paratype 

La Forestidre, upper Marom River, French Guiana, February 
and July, 3 9 , paratypes 

Charvem, French Guiana, October and November, (R Benoist), 
1 d\ 1 9, paratypes 

MujHn pMftmMOP new apactaa Plate XV, flffuree 8 and 8 

This insect is extremely close to the male, described as / caManea 
0 * < 

" The “Buah negroeft'* of French Guiana are known by thie name 
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Saussure by Rehn“ id 1018, from Igarapl-Assfi, ParfL, Brasil “ 
Saussure’s species, described from Brasil, is apparently larger, with 
more ample pronotum and longer tegmma That insect can not 
be definitely located, without comparison of the type with much 
more material of the group than at present can bo assembled It is 
evident that Saussure, and later Saussure and Zehntner, in several 
cases recognised only species groups and not the actual number of 
species before them Thus Mexican material later recorded as 
caatanea, as well as Cuban and Nioaraguan material recorded by 
them as the Brasilian partnda, is unquestionably referable to other 
species, shewing only superficial similarity to those they were sup- 
posed to represent 

The small sise and solidly dark pronotum are striking features, 
making definite assignment of paramacca to the Casthnea Group 
possible 

Type cT , St Jean du Marom, French Guiana May [Hebard 
Collection, Type no 1011 ] 

Sise very small, though larger than I qolibi here described, form 
slender Ocellar spots prominent, their surfaces oblique to the 
mterocellar area and rounding rather suddenly into it Interocular 
space slightly less than two-thirds as wide as that between antennal 
sockets, slightly less than width between ocellar spots Maxillary 
palpi short, third and fifth joints subequal in length, fourth shorter 
Pronotum with neatest width meso-caudad, latero-caudal sulci of 
disk large and broad, conspicuous but not deep Tegmma and 
wings fully developed, extending beyond cereal apices a brief dis- 
tance Supra-anal plate produced between cerci. with straight and 
convergent lateral margins rounding into the rattier narrowly trun- 
cate apex, lateral marginal portions narrowly deflexed and seen 
to be thickened in caudal aspect, giving a somewhat bilobate ap- 
pearance to the apex of the plate, these lobes ventrad supplied with 
a fringe of spinuorm hairs Ventral surfaoe of supra-anal plate 
produced m a large conical process just beyond base of sinistral 
style, this prooees tipped with a tuft of spimform hairs. Subgenital 
plate weakly asymmetrical, with dextral, sinistral and median 
emargi nations, between which are short truncate projections; 
sinistral emargmation much broader than the dextral, each forming 
a rounded rectangulation at the external bases of the projections, 

® Proc Asad Nat 8d, Phil* , 1018, p 149, pL I, figs. 18 and 14. 

"In that male the lateral margins of the supra-anal plate am leas thickened, 
the apex wider and the ventral surfaoe has the pmduetioa pradmad and adjacent 
to the base of the sinistral serous. These appear to be the only noteworthy diK 
ferenoee from ■paramaoca. Should they prove to be due to individual venation, 
it would neomsitate referring the Paid specimen to the preeent sped* until the 
exact status of tatUmn can be determined. 
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median emargmation feebly concave Styles similar, but the sima- 
tral nearly twice the size of the dextral, cyhndncal, tapenng and 
decurved distad to the acute apex •* Terminal and wing venation, 
specialisation of sixth and seventh abdominal tergites, armament 
of limbs, pulvilli, aroha and tarsal claws as characteristic of the 
genus 44 

Allotype 9 , St Jean du Maroni, French Guiana [Hebard Col- 
lection ] 

Agrees closely with male, differing as follows Size slightly 
larger, form slightly broader Interocular space wider, slightly less 
than width between ocellar spots Dorsal surface of abdomen not 
specialised Supra-anal plate with margins broadly concave con- 
vergent, rounding evenly into the rounded apex Subgenital 
plate simple, free margin evenly and very broadly convex 

Coloration of head, antennae, palpi, limbs and ventral surface 
as described for I galibt on page 181 Pronotum solidly shining 
blackish chestnut brown, the immediate margins appearing slightly 
paler under the lens Tegmina transparent chestnut brown, the 
marginal portion of the costal field alone ochraceo us-buff Wings 
strongly infumate 

The measurements of the type and allotype are followed by 
those of the extremes of the senes “ Length of body cf 10 to 
10 6, 9 9 8 to 10 1 , length of pronotum o' 2 4 to 2 7, 9 2 6 to 2 6, 
width of pronotum <? 3 1 to 3 5, 9 3 3 to 3 2, length of tegmen 
d" 99 to 10 4, 9 9 8 to 10 1, width of tegmen c? 3 to 3 2, 9 3to 
3 2 mm 

Specimen# Examined 22, 11 males and 11 females 

Bartica, Bntish Guiana, December 9, 1912 to March 19, 1913, 
(H S Parish), 4 5 9, [Acad Nat Sci Phila] 

Amatuk, Bntish Guiana, August 14, 1911, (F E Luts), 1 cf, 
[Amer. Mus Nat Hist ] 

Kaiteur, Bntish Guiana, July 29 to August 9, 1911, (F E Luts), 
3 9 , [Amer Mus Nat Hist ] 

St Jean du Maroni, French Guiana, May and August, 2 o', 3 9 , 
type, allotype and paratypee 

Nouveau Chantier, French Guiana, October, 3 <?, paratypee 

Roches de Kourou, French Guiana, 1 <?, paratype 


• Hie lobe described by Rehn at base of the dextral style in the Pari individual, 
referred to corfoiMB, is part of the concealed genitalia and is not attached to the 
•ubgenltal plate , 

••See page 177, footnote 49 ^ . 

“ The meaeuremenUfor the type of caalama are Length of body 10, length 

of pronotum 3, width of pronotum 3 8, length of tegmen 11 nun ” 
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Iwtoblitti ajettboroides (Rehn) Plata XV, figure 10 

1006 ItchnopUra nyetxboroidu Rehn, Proa Acad Nat Sci Phila., 1000, 
p 266 [ 9 , Demerara, British Guiana M ] 

Unfortunately, a male belonging to the Academy, from Igarapd- 
Aasti, ParA, Brasil, was supposed by us to represent nychboroides and 
so described * 7 It is now seen to represent a distinct species, very 
similarly colored but larger, with very distinctive male Btyles 
For that insect we now propose the name X 'esloblatta para, the 
Academy type number being 5424 

Nouveau Chantier, French Guiana, September, 1 d 1 

This male, agrees closely with the female type, except in being 
distinctly smaller Interocular space slightly less than that 
between the small ocellar spots, as in para Dorsal surface of ab- 
domen hardly specialised median segment, and succeeding tergites 
to a decidedly less degree, with surfaces laterad supplied with 
minute tubercles, latero-caudal angles of tergites, except seventh, 
slightly acute-angulate produced. The truncate subgenital plate in 
dextral portion is produced dorsad, and from this small production 
extends along the margin of the plate sinistrad an elongate cylin- 
drical process (the dextral style) which meso-distad is directed 
dorso-simstrad to its slender apex, sinistrad at the point where the 
lateral margin of the plate curves into the distal margin is a longer 
process (the simstral style) with a bulbous base, similarly lying 
dorsad along the distal margin of the plate and distad likewise di- 
rected dorso-dextrad to its slender apex, so that these distal portions 
cross 

The color is that of the type female, except that the bases of the 
trochanters are less darkened This male measures as follows, 
length of body 15, length of pronotum 4 1, width of pronotum 5 7, 
length of tegmen 15, width of tegmen 4 8 mm 

Eeetoblatta Mihm now (pacts*. 

This handsome insect is readily distinguished from the seven pre- 
viously described species by its very dark brown, immaculate 
coloration In sise and form it is nearest X taneta (Gigho-Tos), 
but is probably representative of a very distinct phylum 

Type. 9 , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1012 ] 

Sise large, form moderately broad for the genus Head with 
interocular spaoe broad, widening gradually ventrad, least width 1 2 
millimeters, narrower than that between the small ocellar spots.* 


M Thu type u now in the author’s collection, number 51 
B Trans. Amer Ent Soo , XLII, p. 878. pi XIX, fig*. 1 to 4, (1918) Later 
recorded by Rehn, Proc Acad Nat bcL Pnua , 1911, p 186, (1918). 
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Pronotum as characteristic of the genus, evenly and distinctly 
convex, greatest width meso-caudad, caudal margin very broadly 
angulato-convex mesad Tegmina and wings Lroad, reaching 
beyond the abdomen a distance equal to the pronotal length 
Sixth abdominal tergite with latero-caudal angles sharply acute at 
about thirty degrees, produced caudad, seventh and eighth very 
narrowly exposed, the former with a heavy rounded marginal pro- 
jection on each side Supra-anal plate rotundato-tngonal pro- 
duced between the cerci, length about two-fifths basal width, apex 
with a minute emargination suggested, the structure less strongly 
chitinous toward this point Subgenital plate very ample, simple, 
free margin broadly convex, flattened below cerci, distal portion 
very narrowly curled dorsad and briefly cleft mesad Limbs, their 
armament and arolia as characteristic of the genus 68 Four prox- 
imal tarsal joints supplied distad with rounded pulvilh Tarsal 
claws simple, symmetrical 

General coloration shining blackish chestnut brown, deepest on 
head and pronotum Ocellar spots antimony yellow Antennae 
and palpi mummy brown, the proximal joints of the latter with 
buffy areas Tegmina and limbs showing the chestnut coloration 
more distinctly, due to their translucency Dorsal surface of 
abdomen with each tergite paling to russet narrowly and trans- 
versely, proximad on each side 

The measurements of this unique female type are, length of body 
19, length of pronotum 5 1, width of pronotum 6 9, length of tegmen 
20 6, width of tegmen 6, length of caudal tibia 8 6 mm 

GAMBIA • new gonui 

No genera m any way closely related to Galibia are known It 
appears advisable, however, to place it in the Pseudomopinae, fol- 
lowing the Group Ischnoptcrae, as the wings show even more 
branches of the ulnar vein than are developed in the species of that 
group The high specialisation of the male subgemtal plate, dif- 
ferent femoral spination, very large arolia and extremely asym- 
metrical, simple tarsal claws, show its wide separation from any of 
the genera of that group. 

Compared with the Epilampnnae, the head and pronotal form 
shows considerable similarity to Leuroleates Rehn and Hebard, the 
wing venation being also largely the same, but the form of the 
organs of flight, tarsal daws and male genitalia is very different 

Though the tarsal claws are asymmetrical, separation from the 


Described Trans! Amer Eat Soc , XLII. p 373, (1010) ... 

** The Gabbis are 3 tribe of Canb stock, inhabiting the region in which this 
new genus and species was found 
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Nyctibonnae is clearly demonstrated by the slender antennae, 
absence of pile and general type of genitalia 

The following characters, shown by the male sex, are of generic 
importance Size medium small compared with the Ischnopterae, 
form medium Head slightly wider than long, eyes moderately 
separated, ocellar areas poorly defined, palpi very short Antennae 
slender and longer than body Pronotum smooth and broadly 
convex, lateral portions rather narrow, caudal margin very broadly 
convex, almost truncate Tegmina and wings fully developed, the 
former with discoidal sectors weakly oblique Wings with costal 
veins somewhat thickened to near bases, ulnar vein with more in- 
complete than complete branches, intercalated triangle feebly in- 
dicated Abdomen with median segment specialised vSupra-anal 
plate well produced me&ad Subgenital plate symmetrical, highly 
specialized Cephalic femora with ventro-cephahc margin supplied 
with well-spaced, minute, chaetiform spines, terminating in two 
moderately heavy and moderately ^longate distal spines, ventro- 
caudal margin supplied with one (or none) and one distal smaller 
spines Other ventral femoral margins well supplied with similar 
spines Four proximal tarsal joints with moderately large pulvilh, 
the caudal metatarsus with a double row of spines before its pul- 
villus Very large aroha present between the strongly asym- 
metrical, simple tarsal claws 

GsHbfta indfids new ipodM. PUU XV, figures 11 to 13 

This tawny and ochraceous buff cockroach is not striking in 
general appearance, but shows a most unusual combination of 
characters 

Type d", St Jean du Marom, French Guiana. [Hebard Col- 
lection, Type no 1019 ] 

In addition to the generic characters, the following are noted. 
Ipterocular space two-fifths width between antennal sockets. Ocel- 
lar spots large Maxillary palpi with third joint two-thirds as long 
as fifth, fourth enlarging strongly dorsad, three-fourths as long as 
third; fifth greatly enlarged Pronotum with greatest width meao- 
caudad. Tegmina and wings extending slightly beyond apices of 
cerci, anal field of former elongate Wings with area of costal 
veins opaque^ median vein not forked Abdomen with median 
segment bearing mesad a large tuft of agglutinated hairs, seventh 
tergite narrowly viable; eighth well produced laterq-caudad and 
there infolding bases of oeroi Supra-anal plate with median por- 
tion produced, the ades of this production weakly convergent, its 
apex rather broadly rounded. Within anal ohamber a cylindrical, 
chitinous projection springs from near base of austral cercua and 
curves to its acute apex; dextrad a homologous projection isween to 
be heavier, shorter and somewhat lamellate. Subgenital plate 
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symmetrical, lateral portions reflexed, distad suddenly deeply and 
roundly notched, in which concavities are the small, simple styles, 
between these styles the margin of the plate is produced dorsad 
and entirely filled by two rounded lobes, these with dorsal surface 
very thickly armed with delicate spines which are direoted caudad 

Head ochraceous buff Antennae, palpi, limbs and ventral sur- 
fice uniform, very dull orange buff Pronotum with disk deep fer- 
ruginous, other portions ochraceous buff, but the lateral portions 
transparent and only faintly tinged to near the disk Tegmina 
transparent, appearing weakly tinged with ochraceous tawny, with 
marginal field paler, under the lens seen to have a senes of delicate 
dots and lines between the veins of ochraceous tawny, except distad 
and in marginal field Wings veiy faintly tinged with ochraceous 
tawny, the apex, marginal field and veins as much so as the tegmina, 
the area of the costal veins opaque and more buffy Remaining 
portions of dorsal surface and cerci dull orange buff 

Two immature males and one immature female, from the same 
locality, are before us These arc large and show a very different 
coloration from the adults, being hazel suffused with blackish 
laterad (faintly on the pronotum in one, the others having the 
pronotal disk solidly hasel) and mesad on abdomen, the doreal 
segments all margined laterad and caudad with buff The head is 
blackish brown, paling toward hasel on the occiput 

The measurements of a male paratype, bearing the same data, 
follow those of the male type Length of body 13 and 12 8, length 
of pronotum 3 1 and 3 1, width of pronotum 4 2 and 4 2, length of 
tegmen 12 8 and 12 6, width of tegmen 3 7 and 3 7 mm 

lophyllodiMnlt)tt«raia (BurmeUtar) 

1838 Bl\atla] ttUrata Bunneister, Ilandb Ent , II, Abth II, pt I, p 497 
[Surinam ( « Dutch Guiana) ] 

We have established the synonymy of Blatta alternant Serville 
and PteudophyUodromta pavonaeea Rehn 70 

St Jean du Maroni, French Guiana, May and August, 4<f,4 9 

St Laurent du Maroni, French Guiana, October, 1 d" 

Nouveau Chantier, French Guiana, January, June, July, Sep- 
tember and October, 4 <?, 5 9 

Charvein, lower Maroni River, French Guiana, September, 1 d\ 

1 9 

Gourdonville, French Guiana, 3 9 

We have previously reported this, one of the most abundant 
species of the genus in French Guiana, from La Forestifcre, on the 
ujjjper Maroni River. 

"ftoc Acad Nat Sci. Phils, 1921, p 201, (1921) 
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Additional material of the species has been received from Teffe 
and Flores, near Manaos, Amazonas, Brazil 

EnFhjrOodromia alagaaa (Shelford) 

1007 Pteudophyllodromia elegant Shelford, Ann Mag Nat Hiat , (7), 
XIX, p 84 [[ 9 ], Marom [River], French Guiana ] 

Mallah, British Giuana, March 11, 1913, (H 8 Parish), 1 9, 
[Acad Nat Sci Phila ] 

Ives Hattos, lower Maroni River, French Guiana, July, 1 9 

St Jean du Marom, French Guiana, January, August and De- 
cember, 3 9 

St Laurent du Marom, French Guiana, January, 3 9 

Charvein, lower Maroni River, French Guiana, August and Sep- 
tember, 2 9 

Nouveau Chantier, French Guiana, January, June, July and 
August, 1 c?,4 $ 

La Forestidre, upper Marom River, French Guiana, December, 

1 9 

A very closely related but distinct species, with narrower inter- 
ocular space, more caudate organs of flight and much paler and 
more reddish general coloration, was recorded by us in 1921 as thip 
species, from Pari, Brazil, and Cauca, Colombia The distribution r 
of elegant reaches the upper Amazon, however, aa is shown by 
specimens now before us from Teffe, Brazil, and Yurupaguas, Peru 

The depth of coloration in this insect makes the„pronotal disk 
and tegmina appear almost black, with markings buffy 

In the male the styles are represented by a pair of luge, rounded 
triangular, attingent plates 

The extremes in the present senes of topotypes measure aa fol- 
lows. length of body d* 9, 9 8 8 to 9 6, length of pronotum cf 28, 
9 2 8 to 2 9, width of pronotum cf 3.8, 9 3 8 to 4; length of tegmen 
o' 10, 9 9 3 to 10 1, width of tegmen d 1 2 9, 9 2 7 to 2 9 mm. 

■asbjrOodroalft variants (Waiicer) 

1888. BlaUa vanegata Walker, Cat. BlaU British Mus., p 112 [<?, PariL 

Brasil ] 

1872 ^Pt^udtrghyUodromio] lintolato Sauasure, MOang. Orth , II, faso 4, 

The synonymy indicated above was first suggested by Rehn in 
1916 Additional material in a large collection from Paid, Brasil 
am) the adjacent regions, agrees in full with Walker's description^ 
while no other species in any way similar are represented. ' 'Bairn. 
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sure’s better description leaves no doubt that this was the species 
he described as lineolaia 

Les Hattes, lower Marom River, French Guiana, August, 1 d 1 
St Jean du Marom, French Guiana, 1 9 
St Laurent du Marom, French Guiana, April, 1 small juv 
Nouveau Chantier, French Guiana, July, 1 9 , June and Oc- 
tober, 2 large juv 9 

In the immature condition the two narrow, pale, meso-caudal, 
longitudinal bands of the pronotum are earned across the meso- 
notum and metanotum, while the first and fifth abdominal tergites 
are largely buffy The five pale vertical occipital lines, so distinct 
in the adults, are obsolete in the early stages 

BuphyUodrosila ebopsrdl Hebtrd 

1921 EupKyUodronna chopardx Heb&rd, Proc. Acad Nat Sci Philft , 1921, 
p 202, pi XV, figs 1 and 2 [ d", 9 Baltics and Demerara, British 

Guiana, Gourdonville and Charvem, French Guiana ] 

St Jean du Marom, French Guiana, 3 cf , 1 9 
Nouveau Chantier, French Guiana, October, 1 9 . 

Charvem, lower Marom River, French Guiana, September, 1 9 
We now have matenal before us showing that the distribution of 
this species reaches as far southwest ward as Panntins and Oroxi- 
mina on the Trombetas River, Brasil 

PMudoaops oblongata (Linnaeua) 

This species has been reported from French Guiana, but no 
matenal of it or any of its near allies is represented in the present 
collection. 

F— Bdomoy htttaOM (Satuwure) 

1870. Thmocera luduota Sauasure, Mm. 8a Mesque, Reoh Zool , VI, 
p 48, pi I, figs 27 and 27a [9, Sunn&m (- Dutch Guiana) ] 

We have carefully considered P cnnicomiB (Burmeister), de- 
senbed from Part, Brasil, and find that luctuoM is exceedingly 
closely related Walker’s descnption of a female from Part, 
adds to the onginal data on that species the statement that the 
apical half of the antenna is whitish toward its base. In luctuosa, 
known only from females, the antennae are solidly black. 

In all other desoobed features these species appear to agree fully, 
but that difference is apparently so marked, that it seems unwise 
to place luctoort as a synonym of enmeomts, as Kirby did in 1004 
Unfortunately Saussure and Zehntner recorded matenal from 
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Cayenne as cnmcomia n which actually represents P. affirm (Bur- 
raeister), at that time wholly ignoring luctuosa That incorrect 
determination was accepted by Shelford m 1900, 74 who consequently 
stated that luctuosa was quite distinct from cnmcorms (the com- 
parison being actually made with material of affims) 

Demerara, British Guiana, 1901, (R J Crew), 19” 

St Jean du Marom, French Guiana, February and June, 2 9 

These specimens agree m every way with each other and with a 
female from Iquitos, Loreto, Peru, 74 the solid black coloration 
strikingly marked with whitish buff being exactly as excellently 
figured in colpr by Saussure 

Our attitude that luctuosa from the Guianas and upper Amazon 
probably represents a distinct, though olosely related, species from 
crtnicomts from Parti, Brazil, is strengthened by the fact that, when 
similar forms of the rarer Blattidae occur in these two regions, they 
are specifically separable in many cases 

Pseudomops sflnls (Burmetstcr) 

1838. Th\]fnocsra) affims Burmeurter. Handb Ent , II, Anch II, pt I, p 
499. [Surinam ( «■ Dutch Guiana) j 

There is no doubt but that the material recorded by Saussure and 
Zehntner from Cayenne 7 * represents this species Brazil was also 
given by them, that record based on the specimen twice previously 
correctly recorded by Saussure The male, recorded and de- 
scribed as affims by Walker, from “St. Paul” Brasil, nay represent 
it or a closely allied species Rehn’s record of affims from Igarapl- 
Assd, Pari, Brasil, represents a distinct species, allied to affinu but 
probably nearer P hirtxcorms (Burmesiter), 7 * described from Part 

St Jean du Marom, French Guiana, February, 1 9 

La Foresti&re, upper Marom River, French Guiana, December, 
1 9 

In one specimen the narrow buffy margins of the pronotum invade 
the disk m a large triangular area meso-caudad on each side, in the 

71 Biol Cent -Amer , Orth , I, p. 33, (1893) 

™ Trans. Ent. Soc London. 1906, 6 961 

” Recorded by Reha in 1006, as r erimoomis (Buramster) The mole re* 
ootded at the same tune, up believe, r eprese nts a distinct species. 

74 That specimen unfortunately lacks the di st al portions of the antennae. 

74 BioL CentJAmer , Orth , I, p 88, (1898) 

74 That name was placed as a synonym of affini* by Brunner in 1866. We 
believe that it represents a Brasilian species, allied to but distinct from the 
Guianan qffinit Kirbv recognised himeorms as valid in 1904, but Shelford 
foDowed Brunner in 1906, disregarding the indications that that author had dip- 
cussed material as offinU which probably re presented two species. 
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other this invasion is very weakly indicated , being as large but 
greatly darkened In both the cephalic margin of the pronotum is 
briefly and very narrowly margined with buffy The caudal portion 
of the pronotum is narrowly margined with buffy, but the immediate 
margin is black The tegmina are very different from those of P 
luduosa (Saussure), the mediastine field, median portion of the 
anal field and an area along the discoidal vein being transparent, 
very faintly tinged with buff That species has the anal field solidly 
black and opaque, the other homologous markings buffy and very 
feebly translucent 

The present species is also smaller, the total length to the tips of 
the tegmina in these females being 11 9 to 12 8 mm , while in the 
Guianan females of lucitwsa before us it is 14, 15 and 15 8 mm 

BLATTINAE 

Pilrnitoiflphi fulfcnM new apedee Plate XV, figure 14 

ThiB umcoloroue species, with polished coriaceous tegmina reach- 
ing almost t*he apex of the abdomen, is nearest the Brazilian P 
alana (Saussure) and the Panamanian P rotundata Scudder 77 

From the former it may be separated by the immaculate head 
and pronotum and distinctive supraranal plate of the male. In 
other features it agrees with alana and not rotundata, that species 
having the dorsal surface more convex and the oerci much shorter, 
not surpassing the supra-anal plate 

In size these species agree closely, the tegmina of guxanae being 
slightly longer, the degree probably insufficient to use this feature 
as specifically diagnostic 

Type cf, St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1016 ] 

Sue large for the genus, though greatly exceeded by the upper 
Amaz onian P. praeatana Dohrn,” form broad Head smooth, face 
very feebly convex Interocular space very broad, shghtly wider 
than width between antennal sockets Ocellar spots small, dis- 
tinctly defined in color only Pronotum weakly convex, showing a 
very feeble triangular impression meso-caudad, flanked by very 
feeble rounded impressions, greatest width toward caudal margin, 
which is very broadly and evenly convex Tegmina extending 
slightly beyond base of supra-anal plate, with apioes broadly 

77 Dcsonbed from Panama and Texas, we believe that the latter record is 
based on an adventm specimen „ ... , 

"The fourth South American species known, P eonvaxa Sheuord, is much 
wmIW fttt anae Jt was described from Espintu Santo, Brasil, in 1910 
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rounded, surfaces conaoeouB, smooth and polished, very feebly 
convex, veins apparent only in marginal and distal portion of dis- 
coidal field, anal sulcus distinct only in distal third Wings extend- 
ing as far caudad as tegmina Abdomen with latero-caudal angles 
of tergites aciculate produced, this production gradually increasing 
caudad to sixth, where it is large Supra-anal plate strongly pro- 
duced between cerci with margins there straight and convergent to 
the decidedly bilobate and rather narrow apex, lateral margins nar- 
rowly reflexed with dorsal surface sloping faintly dorsad to a weak 
medio-longitudinal ndge r * Subgenital plate symmetrical, strongly 
emarginate at the base of the similar, straight, slender, elongate 
styles; median portion between these somewhat produced, broadly 
and moderately bilobate Limb spination heavy Caudal meta- 
tarsus slightly longer than combined length of the three succeeding 
joints Pulvilh and arolia large Tarsal claws heavy, simple, 
symmetrical 

General coloration shining black with a chestnut tinge Ocellar 
spots buffy Second and third abdominal tergites with a trans- 
verse submarginal suffusion of buff tinged with tawny, proximad on 
each side 

A paratype is apparently somewhat tenoral, its general coloration 
being blackish chestnut brown 

The measurements of a male paratype, bearing the same data, 
follow those of the male type Length of body 32 7 and 20, length 
of pronotum 9 and 8 8, width of pronotum 12 4 and 12 7, length of 
tegmen 22 9 and 23, width of tegmen 10 8 and 11, length of caudal 
tibia 11 5 and 12, length of caudal metatarsus 3 7 and 3 8 mm 

ft a yeoMs M a t tp M ee new «pocle« Plate XV, Octurta IS and 16 

This is a very distinctive species, belonging to the black forms of 
the genus, with tegmina lateral In form it agrees best with E 
mannt Rehn, described from the Maranguape Mountains, Ceara, 
Brasil, but it is very much smaller, with large ocellar spots, pro- 
portionately larger tegmina which have rounded apices and darker 
antennae but paler underparts and cerci 

The male Bupra-anal plate is strongly bilobate distad, more so 
than in the known males of any other species. The twgmina re- 
semble those of E tibtaltt Hebard, from San Domingo, that species 
belonging to a different group, °s shown by its very broad form, 
decided production of the latero-caudal angles of the abdominal 
tergites and high specialisation of the male caudal tibiae 

Type. <? , St Jean du Maroni, French Guiana (Hebard Col- 
lection, Type no 1017 1 t , 

n Saussum figures this plate for olarit as shorter, with lateral m a r gi n s s oa rody 
convergent to the broader and much lesc strongly bilobate apex. 
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Sise small and form rather slender for this genus of large and 
broad species, surface polished Head projecting moderately 
beyond pronotum, interocular space very wide, spaoe between 
antennal sockets only about three-quarters as wide, ocellar spots 
oval * # Maxillary palpi with fifth joint slightly longer than fourth, 
considerably shorter than third. Pronotum convex, latero-cephaho 
angles well rounded but appreciable, lateral margins very feebly 
convex and divergent caudad, caudal margin subtruncate, very 
broadly and feebly convex Tegmma lateral, rounded triangular, 
reaching to caudal margin of metanotum, surface very finely lm- 
presso-punctulate with apices broadly rounded Wings repre- 
sented by small rounded pads, entirely concealed by the tegmma 
Abdomen with lAtero-cadual angles of first to sixth tergites minutely 
acute produced, this strongest on the fifth and sixth n Supra-anal 
plate with lateral margins concave proximad, then straight and 
convergent between the cerci to the deeply bilobate apex Cerci 
small, flattened stykform. Subgenital plate and styles as here de- 
scribed for Pelmatostlpha gutanae on page 192 Caudal tibiae 
slender for the genus, slightly thickened distad with dorsal surface 
there faintly impressed Caudal metatarsus very slightly longer 
than the combined length of the three succeeding joints Pulvilli 
and arolia large Tarsal claws heavy, simple, symmetrical. 

AUotype 9 , same data as type [Hebard Collection ] 

Agrees closely with male, differing only as follows Form de- 
cidedly broader, particularly m abdominal portion Supra-anal 
plate similar, but with apices of bilobation, as well as its median 
emargmation, showing angulation Subgemtal plate of the val- 
vular type, characteristic of the genus 

General coloration shining black with a chestnut tinge Tegmma 
deep carob brown Antennae hasel, becoming blackish brown 
proximad Ocellar spots buffy Ventral surface and femora deep 
kaiser brown, the tibiae and tarn darker, deep carob brown or 
blackish brown 

The measurements of the type and allotype are as follows 
Length of body c? 21.9, 9 21 8, length of pronotum c? 5 7, 9 6, 
width of pronotum o’ 1 7 7, 9 81, greatest width of abdomen 
cf 8 8, 9 10 7, exposed length of tegmen c? 4 9, 9 6 7, width of 
tegmen 3 7, 9 4; length of caudal tibia d" 6 9, 9 69 mm. 

In addition, two male and one female paratypes and a large im- 
mature female, from Kartabo, Bartica District, British Guiana, 
taken by Wm Beebe, are in the Academy Collection 


" In mount the ocellar apota are represented by minute buffy points 
* These productions ere extremely feeble for the genus, in both bUUtofdet and 
mount. . 
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P*rtpUn*t» tirurlwM (Umnau) 

1768 [Blatta] amencana Lmnaeua, 8yat. Nat , Ed X, p 424 [America ] 

St Jean du Maroru, French Quiana, 1 <? 

This and the two following species are domiciliary pests, wide- 
spread m the American tropics 

Perish nete bnumaa B unn alitor 

1838 P[eriplcmela) brume a Bunneiator, Handb Ent , II, Abth. II, pt. I, 
p 603 [ d", 9 Chile, Demerara ( - British Guiana).] 

We recorded this species from St. Jean du Murom, French Gui- 
ana, m 1921 

Fartphnata aartrahaha (Fabdriua) 

1776 * [Blatta] avstralatiae Fabnciua, 8yst Ent , p 271. [“ In nave e m&re 
Padoco at regionibus incognita revertente.”] 

St. Jean du Marom, French Guiana, 1 o', 1 9 
NYCTIBORINAE 

Xlretlbaia to mat o es (Sanrflie). 

1839. Blatta lomentota Semlle, Hiat. Nat. Ins , Orth., p. 86. [d 1 , Surinam 
(-Dutch Guiana)] 

This is the species we recorded from Gourdonville and Charvein, 
French Guiana, as N holoaencca Burmeister “ As originally de- 
scribed, tomentosa agrees fully except in having the antennae an- 
nulate We feel almost oertain that discoloration must have caused 
thiB in Semlle’s specimen, as it is very improbable that antennal 
annulation will be found in adults of any species of the genus 
Saussure’B description of a female, determined as tomentosa, from 
tropical America, in 1870, agrees throughout except in giving “an- 
tenmsferrugineis ” 

Amasonian material is needed to assure the distinctness from 
hcilomtcea, which name u further involved, having been placed as a 
synonym of N brunnea (Thunberg) by Shelford, in 1907. 

St. Jean du Marom, French Guiana, 3 9 . 

St Laurent du Marom, French Guiana, December, 1 cF. 

Roches de Kourou, French Guiana, 1 cF. 

This is one of the largest species of the genus. It is related to the 
North American N nochvaga Rehn, differing only in certain feat- 
ures of coloration and in the more highly specialised male supra-anal 
plate To it N tenebrous Walker** is very closely related, though 
of distinctly smaller average sise. A 

■ Proo. Aesd. Nat. 8d. Ffafla, 1921, p. 206. (1991) 

m Material of tenebroea from Demerses, British Guiana, ia before us. It vu 
reooided as lomentota by Rehn in 1906. 
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lfrrilban tnebron Walker Plate XVI, figure 1 

1868. Ngetibora lenebrvta Walker Cat. Blatt. Brituih Mug , p 147 [9:9, 

Demenura (- British Guiana).] 

Demerara, British Guiana, 1901, (R J Crew), 2 c? 

Bartiea, British Guiana, December 5 and 11, 1912 and February 
4, 1913, (H S Parish), 3 9, [Acad Nat Sci Phila] 

St Jean du Marom, French Guiana, 1 cf 
The average smaller size of this insect, when compared with N 
tomentosa (Serville) is particularly accentuated m the less ample 
organs of flight Both are sufficiently variable to make the validity 
of tenebrosa uncertain until much more material can be examined 


Measurement* (in mQkmettn) 



Length of Length of Width of 
body pronotum pronotum 

Length of 
tegmen 

Width ol 
tegmen 

tomento m 

8k Laurent 

36 

9 7 

14 

42 5 

16 2 

Gourdonville 

30 

8 3 

12 8 

37 5 

13 9 

tenebrow 

Demerara 

31 8 

8 8 

12 1 

33 7 

12 7 

Demerara 

31 3 

8 1 

11 9 

32 3 

12 3 

8k Jean 

A 

29 3 

7 7 

11 

29 1 

11 

¥ 

UmmUota 

St. Jean 

36 

9 7 

14 1 

38 2 

14 5 

Charvew 

36 

10 

14 1 

38 6 

15 

fenebnwa 

Bartiea 

36 

8 8 

12 

32 7 

13 1 

Bartiea 

35 5 

8 7 

12 

32 

12 8 


In superficial appearance this insect agrees closely with AT tene- 
broaa Walker It may be readily separated, however, by the 
strikingly pale extensor surfaces of the tibiae and the simple, roundly 
produoed male supra-anal plate In all other related species known 
to us this plate shows distinct specialisation of its meso-dist&l 
portion 

Type: cf, St Jean du Maroni, French Guiana [Hebard Col- 
lection, Type no 1018.] 

Sue and form medium for the genus, much as in smaller indiv- 
iduals of tenebrosa, but with slightly more caudate organs of flight. 
Surface glabrous, thickly supplied with microscopic, procumbent 
hairs Interocultur space extremely narrow, hardly over one-third 
width of proximal antennal joint Ocellar spots large, ocellar areas 
weakly defined Maxillary palpi with fifth joint elongate, almost 
as long as third, fourth joint three-fifths as long Pronotum 
evenly convex, point of greatest width very slightly caudad of 
median line, lateral margins evenly convex, the caudal margin 
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showing a trace of angulation at the Moulders and mesad. Teg- 
mina and wings strongly caudate, extending beyond the abdomen 
a distance nearly equal to the pronofal width, venation normal 
Abdomen with latero-caudal angles of fifth and sixth tergites 
strongly and roundly produced. Supra-anal plate produced between 
cerci, that portion rounded trapesoidal and symmetrical, about 
three-fifths as long as its basal width Cerci very elongate, taper- 
ing to the very slender apices Subgenital plate and styles of the 
general type characteristic of the genus; sinistra! style situated 
proxunad, straight, flattened, four times as long as proximal width, 
tapenng strongly in second fourth, thence gradually to the sharply 
rounded apex, dextral style situated distad, two-thirds as long, 
weakly curved simstrad, flattened, two and one-half times as long 
as proximal width, tapenng gradually to the slightly less Btrongly 
rounded apex Armament of limbs of the usual type in this genus, 
the spines of the ventro-caudal femoral margins much the heavier 
Caudal metatarsus with pulvillus reaching one-third the distance 
to base Large arolium present between the strongly asymmetrical 
tarsal claws 

A llotype 9 , same data as type [Hebard Collection ] 

Differs from the male as follows Form slightly more robust 
Organs of flight much shorter and broader Pronotum more ample; 
showing a trace of angulation instead of even curvature at point of 
greatest width, which is meso-caudad Tegmma more broadly 
rounded distad, exceeding abdomen by a distance half as great 
Supra-anal plate more strongly produced, lateral margins weakly 
convex-convergent to the apex which is briefly emarginate, the 
small lateral projections thus formed rounded Subgenital plate 
large, short, unspeciahsed 

Head deep chestnut, paling to burnt sienna on face, mouthparts 
and palpi Duffy, ocellar spots light ochraceous buff Antennae 
tawny Pronotum uniform shining chestnut brown Tegmina 
immaculate chestnut brown paling distad Trochanters blackish 
chestnut brown paling to apneot orange laterad Femora chestnut, 
paling to burnt sienna laterad, ventral surfaces tawny Tibiae and 
tarsi chestnut, the extensor surfaces of the former strikingly buff, 
in sharp contrast, with spines blackish brown. Ventral surface of 
abdomen blackish chestnut brown, broadly margined with hasel. 
this marginal band paler proximad, including subgenital plate ana 
preceding stermte distad 

■i 

Length of body c? 29, 9 33; length of pronotum d* 7.4, 9 9; 
width of pronotum d* 108, 9 11.3, length of tegmen d* 33 2, 9 
31 7, width of tegmen d* 11, 9 11.3 mm 

In addition to the described pair, an immature male is before us, 
bearing the same data 
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PModteehaoptent Bnasts (ouvier) 

1789 BlaUa hneata Olivier, Encycl Method , Ins , IV, p 17 [No locality 
given ] 

8t Jean du Marom, French Guiana, 1 cF , 2 9,1 juv 9 

In the immature example the dorsal surface is shining blackish 
brown, rather broadly margined with light buff, this margin narrow 
m transverse cephalic portion and tinged with brown in transverse 
caudal portion 

We have already recorded this striking insect, one of the most 
distinctive and handsome of the South American Blattidae, from 
the above locality and Kourou, French Guiana 

Pan trope i atonal (BurmeUter) 

1838 Ph[oraapu] elegant Burmcister, H&ndb Ent , II, Abth II, pt. I, p 
493 [Surinam ? ( - Dutch Guiana) ] 

We recorded a female of this species from La Forestidre, French 
Guiana, in 1621 

Pu mt r opM phalerata (Krictuon) 

This species has been recorded from Cayenne, but is not repre- 
sented in the material now before us 

MtUnhUtta taatsate (SenrtUa) 

1830 Kakeriae ttmgnit Sernlle, Hist Nat Ins , Orth , p 67 [ 9 , Cayenne 

( - French Guiana) ] 

St Jean du Marom, French Guiana, July, 1 d" 

St Laurent du Marom, French Guiana, December, 1 large juv 

9 . 

In this species the interocular space is narrow, 1 2 mm m the 
present male. In this feature it is probably intermediate between 
M rtgtna (Saussure) from Brasil and eastern Ecuador, and M. 
blaberotdes (Walker) from Nicaragua, Costa Rica and Panama M 

This male measures as follows, length of body 57, length of pro- 
notum 15 1, width of pronotum 22 2, length of tegmen 75 5, width 
of tegmen 29 8 mm 

Though the limb coloration may prove unsafe for specific separ- 
ation, it is so constant m the specimens of this genus before us, 
represented by a senes of fourteen individuals, that we give the 
following data as a probable aid in separating these forms, which 
show so few specific diagnostic characters 


*»Tha width of the idterocular apace ia, for recorded material before ua 
Waharefdat <? 1 7, 9 2.4, rftfcw 9 14, lonfipmm* 9 2 7 mm. 
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A (Femora ferruginous), tibiae ferruginous 
B Tarsi chestnut brown insignia (Sennlle). 

BB Tam ferruginous bloberotdea (Walker). 

AA Tibiae chestnut brown 
B Femora deep ferruginous, tarsi chestnut brown 

rtgtna (Saussure) 

BB Femora and tarsi chestnut brown longtpenms (Walker). 

KFXLAMFUNAK 

Hotobmpn ponottta (Sauantre) 

1872. Th[orax) punctata 8ausni», Milan g. Orth , Faso IV, p 125 [ 9, 

Brasil.] 

St Je^n du Maroni, 'French Guiana, 19,1 small juv. cf , 1 
large juv. 9 . 

The present female agrees m every detail with SausBure’s de- 
scription and measurements 

In the immature condition, the fine lateral line of whitish on 
pronotum and tegmina pronmad is absent and the abdominal 
tergites have a senes of distinct nodes on their caudal margins 

^pfltmpra sbdwsa-algnna (DeOasr) 

1773 Blaita dbdomen-ntanm DeGeer, M4m l’Hist Ins , III, p 504, pL 44, 
fig. 5. HcTl, Surinam 7- Dutch Guiana).] 

St Jean du Maroni, French Guiana, 2 9,1 juv. d\ 1 juv 9 . 

St Laurent du Maroni, French Guiana, 1 juv. <?. 

Nouveau Chantier, French Guiana, May and September, 1 <?, 
1 9 


Wwipt tri m (DaOMr) 

1773. Blatta gritca DeGeer, M6m. 1’Hkt. Ins., Ill, p. 540, pi 44, fig. 0. 
[Bunnem ( - Dutch Guiana).] 

St Jean du Maroni, French Guiana, 4 cf, 7 9 . 

We have previously recorded this species from Charvein, French 
Guiana. Walker's E arctata, described from Bntish Guiana, ia 
probably a synonym 


i new apedea Plate ZVI, Store 3. 

This handsome species is apparently related to E. crossed Saus- 
sure, but is readily distinguished by its larger sise, more uniform 
coloration, pronotum with minute punctulations all dark brown/ 
tegmina with humeral trunk not as much darkened and adjacent 
portion of marginal field without a pale streak The fine and evenly 
distributed tegmmal inoculations are more apparent and oohraceoua» 
tawny / 

Brunner’s E ctnenuceru, described from Brasil, is apparently very , 
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closely related, differing from guianae, as far as can be told from 
the description, in the smaller sise, testaceous head and apparently 
immaculate margins of the tegmina and wingB 

Type o' , 8t Jean du Marom, French Guiana October [He- 
bard Collection, Type no 1020 ] 

Sise rather small for the genus, form normal Interocular space 
Bhghtlv less than half that between antennal sockets Ocellar 
spots large, well defined, with flattened surfaces forming a sharp 
but obtuse angle with plane of the face Pronotum with lateral 
portions strongly deflexed, point of greatest width meso-caudad, 
caudal margin with median convex production decided Tegmina 
and wings elongate, well surpassing the very slender apices of the 
elongate cerci Ulnar vein of wings with numerous (fifteen in 
paratype) incomplete and few (three m paratype) complete 
brandies Abdominal tergites all rounded and not produced latero- 
caudad Supra-anal plate subchitinous, decidedly produced, four- 
fifths as long as broad, lateral margins weakly convex convergent to 
the moderately bilobate distal portion Subgenital plate asym- 
metrically rounded, as characteristic of the genus, with two very 
slender styles, which are almost straight, cylindrical and about nine 
times as long as wide Cephalic femora with ventro-cephaho 
margin armed with a few heavy, well spaced spines proximad, suc- 
ceeded by a row of microscopio, well spaced, piliform spines, with 
two heavy, elongate distal spines, other ventral femoral margins 
well supplied with heavy spines Caudal metatarsus very elongate 
and slender, distinctly longer than combined length of succeeding 
joints, armed ventrad with two rows of minute spines, which are 
continued on the two succeeding joints, four proximal tarsal joints 
each supplied with a moderately large, blunt, distal puhnllus Large 
arolia present between the simple, symmetrical and rather delicate 
tarsal daws 

Color features are of the highest importance in recognising this 
and allied species General coloration buckthorn brown, very finely 
and evenly marked Head ochraceous buff, the occiput ana rater- 
ocular area vertically thickly streaked with mummy brown, a 
transverse streak of the same between the ventral margins of the 
light ochraceous buff ocellar spots, the face below with a pair of the 
mm ia and in the Kaiteur paratype with numerous other minute 
dots. Pronotum buckthorn brown with very numerous, almost 
microscopic, evenly distributed dots of cinnamon brown, its caudal 
margin lacking conspicuous heavier dots. Tegmina buokthorn 
brown, thickly ornamented with very small, evenly distributed 
flecks of ochraceous tawny, these deepening to cinnamon brown 
alon g the immedia te margins and on the humeral trunk; portion of 
dextral tegmen, concealed when at rest, immaculate, strongly 
tmg ed with tawny Wings hyaline, very faintly tinged with brown, 
becoming more tawn? toward area of costal veins which is opaque 
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ochraceous tawny, distal margin of anterior field regularly flecked 
with cinnamon brown (these flecks stronger in the Kaiteur in- 
dividual) Mesonotum and metanotum buckthorn brown Ab- 
domen dorsad buffy strongly tinged with orange, deepening to 
tawny distad Ventral surface of abdomen ochraceous buff tinged 
with brown, each abdominal stermte with a lateral dot of brown on 
each side Limbs ochraceous buff tinged with brown and with a 
few suffusions of slightly darker brown, particularly at bases of 
spines, but nowhere conspicuous 

The measurements of the male type are followed by those of 
paratypic males from Rocks tone and Kaiteur, British Guiana 
Length of body 18 8, 19 8 and 20 7, length of pronotum 4 8, 5 and 
5, width of pronotum 5 3, 6 1 and 6 1, length of tegmen 17 8, 18 8 
and 19 2, width of tegmen 5 3, 5 6 and 5 8 mm 

Specimens Examined 3, 3 males 

Kaiteur, British Guiana, July 23, 1911, (H. G. Crampton), 1 <f, 
paratype, [Amer Mus Nat Hist ]. 

Rockstone, British Guiana, July 20, 1911, (F. E. Luts), 1 <?, 
paratype, [Hebard Cln ] 

St Jean du Maroni, French Guiana, October, 1 cP, type 

Vhmpn creases Senaaure 

1864 Eptf[anipra] crouta Sausaure, Rev et Mag. de Zoo! , XVI, p 328 
[[9], Bran! J 

Affinity to the Cuban E burmetsiert Guerin is plainly indicated 

St Jean du Maroni, French Guiana, May, 1 <p. 

This individual agrees with Saussure’s more detailed description** 
m all features except that the whitish streak below the humeral 
trunk of the tegmina is continued on the sides of the pronotum, the 
dark punctulations m it there being ochraceous tawny instead of 
black This may indicate specific difference, material representing 
both sexes of crosses and possibly senes of specimens being needed 
before a definite decision can be reaohed 

The measurements of the present male are; length of body 16 2, 
length of pronotum 3.8, width of pronotum 4 7, length of tegmen 
15.4, width of tegmen 4 7 mm 

An almost exactly similar male is in the Academy Collection, 
from Part, Brasil, taken by C F Baker 

1868 BpQampra atttea Sauscun, Rev. et Mag. de ZooL, (2), XX, p 366, 
[Mexioo.] 


»M4m l’BW. Mat Mexiqne, Blattidae, p. 133, (1804). 
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We have recorded this species from La Forestifere, upper Marom 
River, French Guiana 

Ejflawipr* mw Walker 

1808. EpHampra opaca Walker, Cat Blatt British Mus , p 206 [ 9 , 

Demerar* ( « British Quiana) ] 

St Jean du Marom, French Guiana, 1 <?, 4 $ 

St Laurent du Marom, French Guiana, 1 9 

Nouveau Chantier, French Guiana, September and October, 2 9 

Gourdonville, French Guiana, 1 9 

This species may prove to be a synonym of the Brasilian E 
macvhcoUis (Serville), and the Ecuadorean E slxgmosa Giglio-Tos 
may fall m the same synonymy Numerous distinct, though easily 
confused, species are known to belong to this group and, until a 
better concept of the distribution and individual variation within 
these is formed, we believe it best to use the name opaca 

In the material before us the following features of coloration are 
particularly noticeable Interocular space dark A large pale 
spot present in the costal area of the wings Pronotum thickly 
punctulate, with a lyrate pattern weakly suggested Tegmina 
thickly though finely maculate, with darker maculations along the 
humeral trunk proximad Wings without flecks of brown along 
the costal margin distad The reverse of this latter feature is de- 
scribed for both macvltcoUut and etxgmoaa, while no pale marking m 
the costal area of the wings is mentioned for the former 
We have recently recorded this species as macultcoUta from La 
Forestidre, French Guiana, and Rehn has done the same at an 
earher date for a pair from Demcrara, British Guiana, now in the 
author’s collection. 

WOSPWM (Burmateter) 

1888. Blpilampra) eonntna Burmouter, Hsndb Ent II, Abth. II, pt. I, 
p. 606 [Part, Brasil ] 

8t Laurent du Marom, French Guiana, 2 9 
We have previously recorded this splendid species from St Jean 
du Marom, Nouveau Chantier and Tolhnche, French Guiana 
Comparison has been made with an almost topotypic female, re- 
corded by Rehn as conspersa m 1918 The insect is further dis- 
cussed under the following species 
Saussure and Zehntner further described contperm in 1893, re- 
cording material from Cayenne ( - French Guiana) and Vera Pas, 
Guatemala. We believe their Guianan specimen to be correctly 
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determined, and not E. sodalxa Walker, 1 * as assigned by Kirby m 
1904 


dvmumam new specie*. PUte XVI, figure 4. 

This insect is extremely close to E. conspersa (Burmeister), dif- 
fering only m the general cinnamon UBtead of buffy brown color- 
ation, mikado brown instead of mummy brown microscopic dots of 
head and pronotum, ferruginous instead of blackish brown margins 
of the ventral surface of the pronotal lateral lobes and marginal field 
of the tegmina and proximal abdominal stermtes with triangular 
yellowish markings instead of an immaculate ventral surface of the 
abdomen 

In size and form close agreement is found with topotypic females 
of coneperta before us, but the other Guianan females of that 
species are all distinctly more slender 

Type o', St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1021 ] 

Sise medium large and form moderately broad for the genus, 
surface highly polished Interocular space broad, three-fifths 
width between antennal sockets Ocellar spots moderately large, 
their areas weakly defined Pronotum strongly deourved laterad, 
portion of greatest width slightly caudad of median line, caudal 
margin with median convex production decided Tegmina and 
wings fully developed, surpassing apex of supra-anal plate by about 
half the pronotal length Tegmina almost opaque to near apices, 
due to a whitish coating of their ventral surfaces. Wings with 
entire costal portion to discoidal vein opaque Abdominal tergites 
with latero-caudal angles feebly produced, rounded rectangulate to 
sixth, the caudal margin of which is broadly but strongly concave 
Suprarenal plate subchitmous, microscopically tubereulate, three- 
fifths as long as broad, produced bilobate, the rounded apices with 
a narrow, deep emargination between. Subgenital plate asym- 
metrically rounded as is characteristic of Eptlampra. Sinistral 
style greatly atrophied, very small, slightly over twioe as long as 
broad; dextral style very slender { almost straight, cylindrical, about 
eight times as long as wide Limb armament, pulvilli, arolia and 
tarsal claws as described for E. gutanae on page 199 Caudal 
metatarsus longer than combined length of succeeding joints. 

AUotype. 9 , same data as type. [Hebard Collection.] 

Agrees closely with male Sue distinctly larger. Head broader, 
interocular space slightly more than three-fifths width between' 
a ntennal sockets Tegmina and wings quite as fully developed. 

“The head in oomm-m appear* immaculate, ao finely is it apebKfed, but 
Walker ghw for eodoS* "front Uack." 
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Six abdominal tergites with l&tero-caudal angles sharply acute- 
angulate produced, those of the sixth very strongly so, as in this 
sex of eonaperaa Supra-anal plate more chitinous than in nude, 
more produced, lamellate and very strongly bilobate, as m con- 
spersa Subgemtal plate as in that species, with meso- distal portion 
symmetncally trapezoidal produced with angles rounded, the free 
margin forming a sharp obtuse-angulation on each side before this 

Apparently inseparable from eonaperaa by structural features, the 
color characters shown by this insect are of particular importance 
Head and pronotum uniform cinnamon bun, thickly and evenly 
supplied with microscopic dots of mikado brown, this giving to the 
naked eye a cinnamon tone Ocellar spots light ochraceous buff 
Antennae sayal brown, darkening slightly proximad at first joints 
Tegmina sayal brown, delicately marbled with clay color, costal 
margin very narrowly clear cinnamon buff (this obsolete in some 
paratypes) outer edge of cingulate margin there finely black, 
proximal naif of portion of dextral tegmen, concealed when at rest, 
strongly tinged with orange cinnamon and tessellate distad Ven- 
tral surface of lateral lobes of pronotum and costal field of tegmina 
narrowly margined with ochraceous tawny, other portions of ventral 
surface of tegmina with a whitish deposit which makes them 
almost opaque to near their apices Wings hyaline, veins ochra- 
ceous tawny, surface distad tinged with ochraceous tawny and 
strongly so m area of branches of the ulnar vein, area of costal 
veins opaque ochraceous tawny, deepening to chestnut brown dis- 
tad Dorsal surface of abdomen zinc orange gradually paling to 
buffy orange proximad and weakly tinged with tawny distad 
Ventral surface of body and limbs ochraceous tawny, the caudal 
limbs deeper, their tibiae and tarsi tawny Ventral surface of 
abdomen deep tawny, the third, fourth and fifth stermtes with 
■mall , suffused, triangular, median areas of antimony yellow 
Cerci tawny, the last joint tipped with blackish brown 

In the senes some slight vanation in the marbling of the tegmina 
is apparent, some having this more distinct than m others, while a 
very few show a tendency toward the drawing together of some of 
the pale marblings to form weakly defined spots, and m one a 
number of dark spots of bay precede these. So consistent is the 
entire senes, however, in coloration that we feel obliged to recognize 
this insect as distinct from eonaperaa, though the general similanty 
of structure is unusual 

The measurements of the type and allotype are followed by those 
of the extremes in the senes of forty-six topotypic paratypes 
Length of body (to apex of supra-anal plate) d* 26 1, 21 2 to 26 8, 
V 31 6, 29 8 to '30 7. length of pronotum <? 6.2, 6 4 to 6.5, 9 7 8, 
7 2 to 7 9: width df.pronotum cf 8, 6 8 to 8 2, 9 9 3, 9 to 9 7* length 
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of tegmen c? 24 2, 22 to 25, 9 29, 26 1 to 30 width of tegmen c? 
7.3, 6 1 to 7 7, 9 9, 8 2 to 9 2 mm 

Specimen* examined 63, 26 males, 25 females and 2 immature in- 
dividuals 

St Jean du Marom, French Guiana, 26 cf, 22 9, type, aUotype 
and paraiypes , 1 juv d\ 1 juv 9 

Nouveau Chantier, French Guiana, February and December, 2 
9 , paraiypes 

St Laurent du Maroni, French Guiana, December, 1 9, para- 
type 

*• 

Iphnyi tain sr new spedo* Plate XVI, ffcure A. 

This is a large and handsome species with pronotal disk dark, its 
lateral margins as well as those of the tegmina proximad pale, but 
with numerous punctae, the other portions of the tegmina finely 
and evenly maculate, these maculae only slightly darker proximad 
at the humeral trunk than elsewhere 

It is apparently nearest E maculifrons St&l, described from Rio 
de Janeiro, Brasil That species ib much larger (length including 
tegmina 50, instead of about 41 mm ), with differently marked head 
and tegmina and paler ventral surface 

Type 9 , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1022 ] 

Sise large and form broad for the genus, broader and with less 
caudate organs of flight than E venlralts Burmeister Surface 
highly polished Interocular space very broad, three-quarters 
width between antennal sockets Ooellar spots moderately large, 
them areas weakly defined. Pronotum as described for E grnanae 
on page 199 Tegmina and wings fully developed, broad, surpassing 
apex of supra-anal plate by about half pronotal length. Six ab- 
dominal tergites with latero-caudal angles sharply acute-angulate 
produced, though not as strongly as m E. eoneperea Burmeister and 
its allies Supra-anal plate cutinous, lamellate, its lateral margins 
convex convergent to the bilobate apex Subgemtal plate with 
lateral margins very broadly and very feebly concave beneath oerci, 
median portion moderately produced, weakly convex Limb ar- 
mament, pulvilli, arolia and tarsal daws as described for B guianae 
on page 199. Caudal metatarsus slightly longer than combined 
length of succeeding joints 

Head blackish chestnut brown with mouth parts paler, the oc- 
ciput entirely ochraceous buff, sending five very brief rays ventrad 


n The Taira are Indiana, belonging to the Canb (took, living in thehftenor'Dl 
Freneh Guana. 
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between eyes Ocellar spots light ochraceous buff Antennae 
blackish chestnut brown, dull in all but proximal portion, which is 
Bhining Pronotura blackish chestnut brown, the lateral portions 
ochraceous buff with scattered minute flecks of chestnut brown and 
cingulate margin cinnamon brown The lateral mar g ins of the 
dark disk are not even as in verticakt, twice invading the pale mar- 
gins briefly meso-cephalad and convex caudad Tegmina trans- 
parent, marginal field tinged with ochraceous buff and with margin 
and minute flecks of ochrsueous tawny, other portions tinged with 
ochraceous buff and faintly tawny heavily and evenly covered with 
small maculae of russet, these smaller and darker proximad, there 
blackish chestnut brown Wings tinged with ochraceous tawny 
Dorsal surface of abdomen ochraceous tawny, the tergites suffused 
with blackish chestnut brown proximad, these transverse bars 
interrupted latcrad but expanding at the lateral margins, supra- 
anal plate chestnut brown, cerci slightly paler Ventral surface 
and limbs deep chestnut brown, paling to hays russet mesad on ab- 
domen, the three proximal abdominal stermtes each with a buffy 
fleck mesad on each side 

The measurements of a paratypic female, bearing the same data, 
follow those of the female type Length of body 37 8 and 36 5, 
length of pronotum 9 and 8 8, width of pronotum 11 8 and 117, 
length of tegmen 34 and 33, width of tegmen 11 and 108 mm 

EpUampn asngls new ipodei. Plate XVI, figure a. 

This is the third species of the genus known, in which the female 
is highly modified, with lateral tegminal pads The others are E. 
jorgentent (Rehn) and E berlandi Hebard, both from the Argentine 

Compared with the female of jorgeruent, the present female is 
seen to have the flattened face rougher, the form not as broad with 
dorsal surface slightly more convex, and to differ in having numer- 
ous decided rugae at the caudal margin of pronotum, mesonotum, 
metanotum, median segment and six tergites, and a weak medio- 
longitudinal canna on the supra-anal plate 

Compared with an immature female of Rhtcnoda rugosa Brunner," 
these females are found to agree closely in the majority of features, 
that insect differing principally in having the pronotum extending 
distinctly beyond the head, the subgenital plate distad transversely 
concave late rad and convex mesad, the eyes much more reduced 
and the arolia vestigial 

Type 9 , St Jean du Maroni, French Guiana 1903 (F Qeay ) 
[Hebard Collection, Type no 1023 ] 

« — * I 1 ' ' ' - ■ - - 

« Recorded Menu Aster Eat Soc , No. 4, p. 08, (1010). 
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Size medium, form very decidedly depressed, surface rough but 
weakly polished Head with margin of occiput just visible beyond 
pronotum, facial portion flat and roughened, mterocular space nar- 
rowest dorsad, there three-quarters width between antennal 
sockets Ocellar spots very weakly indicated, less distinct than m 
this sex of jorgentent Antennae less than half as long as body 
Pronotum roughly symmetrically trapezoidal in form, the oephahc 
margin weakly convex, the lateral margins very weakly convex di- 
vergent to the slightly produced acute latero-caudal angles, the 
caudal margin transverse, showing very broad concavity on each 
side. Pronotum moderately cumulate above head, lateral portions 
deflexed to the narrowly reflexed lateral margins, caudal margin 
with eight strong, short, rounded, longitudinal rugae Similar 
rugae occur bn the caudal margins of the mesonotum, metanotum, 
median segment and first six abdominal tergites, the greatest num- 
ber on one tergite being ten Tegmina represented by lateral 
squamiform appendages, with apioes projecting as a minute point a 
brief distance beyond caudal margin of mesonotum, generally 
similar to those of females of jorgeneem, but with humeral trunk 
slightly more distinct Wings absent Metanotum and six 
tergites with latero-caudal angles acute-angulate produced, those 
of the first tergite being the strongest Supra-anal plate transverse, 
slightly over naif as long as wide, slightly reflexed toward lateral 
margins and with a weak medio-longitudinal canna, lateral margins 
convex convergent to a small median obtuse-angulate emargina- 
tion Cera about half as long as supra-anal plate, broad fusiform, 
depressed, not jointed Subgenital plate Urge, the free margin 
arcuate, with a shallow emargination before each oercus Limb 
armament showing marked reduction, but as described for E. 
gutanae on page 190 except that there is but one spine distad on the 
ventro-cepnahc margin of the cephalic femora Caudal metatarsus, 
arolia and tarsal claws as described for gutanae PulviUi small but 
distinct 

General coloration chestnut brown with a weak metallic sheen, 
paling to cinnamon brown laterad on pronotum and tegmina and 
narrowly between rugae on caudal margins of abdominal tergites 
and at apices of oera. Faoe blackish mummy brown, eyes russet, 
narrow vertex, ocellar spots and mouthparts buffy Antennae 
blackish, then suddenly dull zinc orange, after about nine joints 
deepemng to dresden brown distad Limbs deep bay Ventral 
surface of abdomen deep chestnut brown 

The measurements of this unique female type are, length of body 
20 8, length of pronotum 6 7, width of pronotum 10.3, greatest 
exposed (internal) length of tegmen 4 8," width of tegmen 2 0, 
greatest width of abdomen 12 7 mm. 

" Vo* jorgen m i this chmenson is 4 0 m 
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H^ortkaodl miwto Hebird. 

1021 Hyporbioonda maronen m Hebard, Proc Acad Nat 8a Phila., 1921, 
p* 207, pL XII, fig* 5 f 9 1 juv 9 , La Forestiire and llet la Mire, 
French Guiana.] 

St. Jean du Marom, French Guiana, 3 9 

The pale suffusion on each side of the median point of the cephalic 
margin of the pronotum is apparently a valuable specific diagnostic 
feature in at least the female sex of this insect 

PANCHLORINAE 

Imoophaaa maderae (Fabridus) 

1781 B\laUa] modems Fabriciua, Spec. Ins , I, p 341 [Madeira.] 

St Jean du Marom, French Guiana, 2 d* 

This domiciliary pest is widely distributed through the American 
tropics 

Pyoaoso sta a sartnarnsnsls (Linnaeus) 

1767 \B\aJUa] tvrinametm* Linnaeus, Syst Nat , Ed XII, p 687 [Suri- 
nam (•■ Dutch Guiana) ] 

St Jean du Marom, French Guiana, 2 9,1 large juv 9 

This species is widely distributed through tropical and subtropical 
America. It prefers the vicinity of human habitations, though it 
is not strictly domiciliary 

haohlan sn bsari s SeuMure. 

1862. P[anchlora] evbentu Saussure, Rev. et Mag. de Zool* (2), XIV, p 
230 J V, Cuba.] 

1864 P[and0am\ luteola SauMure, Rev et Mag. de Zool , (2), XVI, p 342 
[Surinam ( ■» Dutch Guiana) ] 

We feel fully justified m placing luUola under cuberma, as first 
indicated by Kirby This is the most widely distributed species in 
tropical America and in nearly all regions the most abundant, 
though such is apparently not the case m French Guiana, as is 
shown by the much larger senes of P mvea (Linnaeus) now before 
us. The first record referable, m all probability, to the preeent 
insect is Burmeister’s from Cuba, as tnrtdts,* 0 in 1838 8ince that 
time eubensM has been repeatedly recorded as vtrescetu, tnrtdta 
ntvea, kyalina, poeyt and exoleta 

St Jean du Marom, French Guiana, May and November, 2 <?, 
8 9 

St Laurent du Marom, French Guiana, January and October, 

2 9 . 

»• Fabridus described rirtdU in 1775 from America, u of the same lias as sfeea 
That name has been placed as a synonym of atoso by Kirby. Unleaa the type 
oan be found and eritfqally examined, however, that name we believe is beet eon* 
rideted unidentifiable ' , 
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Nouveau Chantier, French Guiana, January, February, May, 
August, September, October and December, 4 c?, 6 9 . 

La Forestifcre, upper Maroni River, French Guiana, July, 1 <? 

We have also recorded this common species from Ouanary, 
French Guiana 

Sise difference is considerable m this senes, the total length, in- 
cluding tegmina, of the extremes being' o' 17 8 to 10; 9 23 5 to 
28 5 mm Senes of the species often show such sue diversity 

Panchlora htdentnla Hebard 

1010 Panchlora bidentula Hebard, Ent News, XXVII, p 221, fig 1 [<?: 

Igarapfr-Aarf, Pari, Brasil, Caparo, Trinidad ] 

St. Jean du Maroni, French Guiana, 3 cf, 4 9 

Comparison with a large senes of P mvea (Linnaeus) shows this 
to be a closely related species, diffenng m the average slightly larger 
use, broader form, slightly wider interocular space and more ample 
pronotum The male genitalia are distinctive, the subgenital plate 
in mvea being convexly produced simstrad, but m bidentula sym- 
metrical or nearly so, with two rounded projections meso-distad, 
flanking a weak median concavity of its caudal margin 

The previously unknown female has the mterocular space two- 
thirds to three-quarters the greatest diameter of the eye, which in 
mvea is one-fifth to one-sixth that diameter The ample pronotum 
and broad tegmina further assist in recognising the less easily 
separated female of bidentula 

The measurements of the females here recorded are, length of 
body 14 9 to 15 2, length of pronotum 4 5 to 4 8, width of pronotum 
5 2 to 5 9, length of tegmen 14 8 to 15 9, width of tegmen 4 8 to 
5.2 mm 

An additional Brasilian male is in the author’s collection, taken 
at Panntins, ParA, September 28, 1919, by H. S Parish 

ViMUont atnt (T iimmtmi) 

1758 B[lalla\ nUm Linnaeus, Syst. Nst , Ed. X, p 424 (Amerioa."] 

Shelford reported examining the type of P, tnreecene Thunberg,** 
described from an unknown locality, and synonymised that name 
under ntvea. 


N By inferenoe Surinam. See Shelford, Trane. Ent Soe London, 1007, p 408. 
His measurements of the male he considered the type of ntvea are greater than 
those of any male in the present senes. “Length of body 12, length of pronotum 
8 9, width of pronotum 4.1, length of tegmen 13 5 mm. 

* We are informed by Dr. Y7 Slflstedt that the type of sfresewu knot m the 
Stockholm Museum. 
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The only additional recorded material apparently referable to 
nivea is the specimen so reported by Saussure in 1864, from Cayenne, 
and apparently the same individual, a female, recorded by Sauasure 
and Zehntner as vtrtdu in 1893 

Bartica, British Guiana, January 8, 1913, (H S Parish), 1 9, 
[Acad Nat Sci Phila] 

Tumatuman, British Guiana, July 12 to August 18, 1911, (F E 
Luts), 3 cf , 3 9 , [Amer Mus Nat Hist ] 

Paramaribo, Dutch Guiana, (K Mayo), 1 cf , 1 9 , [Acad Nat 
Sci Phila] 

St Jean du Marom, French Guiana, January, February, May, 
June, August, November, 7 c? 1 , 10 9 
Nouveau Chantier, French Guiana, January, February, April. 
May, June, July, October, 7 cf , 23 9 
St Laurent du Marom, January, August, 2 9 
Gourdonville, French Guiana, 2 9 . 

La Forestidre, upper Marom River, French Guiana, July, 1 cf , 
1 9 

Comparison with P btdentula Hebard has here been made under 
that specicB 

The extremes of the present large senes measure as follows. 
Length of body cf 9 to 11 2, 9 12 9 to 14 9, length of pronotum 
cf 2 8 to 3 8, 9 38to4 3, width of pronotum cf37to4 2, 9 48 
to 5.1 , length of tegmen cf 9 8 to 12, 9 13 3 to 15 2, width of tegmen 
cf 3 2 to 4 2, 9 43to5 mm 

Not only is nivea the smallest known species of the genus, but it 
was also the first to be descnbed 

Fuehlon raws new apsolsa Plate XVI, flsurw 7 and a 

This species, of delicately beautiful coloration, belongB with 
those forms having black lateral lines on the pronotum 
It is distinguished by the uniform pale antennae and the tegmina 
with a broad yellow band running to near the apex on the costal 
margin, this band ornamented with very small dark dots along 
its inner margin distad. The tegmina thence are a most delicate 
green, shading rapidly into a milky iridescence, which coloring 
largely contributes to the unusual beauty of the insect. 

Type cf , La Forestidre, upper Marom River, French Guiana. 
August [Hebard Collection, Type no 1024 ] 

Side and form medium for the genus. Head with eyes very deep 
in front, attingent through nearly dorsal half. Pronotum and 
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tegmina of normal form, narrow lateral portions of pronotum clear 
toward the margins, subopaque toward the disk, marginal field of 
tegmina with all but immediate margin opaque Tegmina and 
wings very delicate Supra-anal plate subrectangulate, four times 
as broad as long; lateral margins straight and feebly convergent to 
the broadly rounded latero-caudal angles, distal margin with lateral 
portions straight and faintly oblique, causing a broad and feeble 
emargmation of the entire distal margin, with a small median eraar- 
gination, sharply angulate at slightly more than ninety degrees 
Cerci small, exceeding supra-anal plate by nearly half their length, 
flattened lanceolate, tapenng to the narrow and sharply rounded 
apices, last joint only elongate, twice as long as its basal width 
Subgemta^ plate narrowly projecting, production greatest mesad, 
free margin very broadly and feebly convex except in dextral por- 
tion where it is very broadly and feebly concave Styles similar, 
very elongate and slender, two-thirds as long as cerci and reaching 
to base of ultimate cereal joint Femora without Bpines on ventral 
margins, ventro-cephahc margin of cephalic femora supplied with 
a fnnge of minute spimform ham Pul villi present on four tarsal 
joints. Moderate arolia present between the simple, symmetrical 
tarsal claws 

Allotype 9 , St Jean du Marom, French Guiana [Hebard Col- 
lection ] 

Size larger and form broader than male Eyes separated by a 
very narrow interval, slightly less than half width of proximal an- 
tennal joint Supra-anal plate very delicate, more produced than 
m male, margins convex laterad and very feebly so distad, with a 
very deep ana narrow median emargmation, which gives a bilobate 
contour to the plate Cerci as in male, projecting as far as supra- 
anal plate. Subgenital plate large, free margin convex except for a 
broad and very weak median concave emargmation 

Head ochraceous buff, tinged with tawny between the blackish 
brown eyes Antennae uniform ochraceous buff with a tawny 
tinge Pronotum pale cendre green, a very slender line of mummy 
brown before the narrow lateral portions preceded by a narrow 
line of mustard yellow, the lateral portions subopaque and tinged 
with pale cendre green toward the disk Tegmina with costal 
margin broadly mustard yellow to near apex, this marginal band 
with a row (varying individually from nine to eighteen m the 
paratypes”) of minute dots of blackish brown on its internal margin 
oistad, the band there sometimes tinged with salmon Adjacent 
to this band, the tegmina are light cendre green, the remaining 
portions delicately tinged with pale turquoise green, which fades 
rapidly, the distal portion and that toward the sutural margin 
being nearly colorless Wings dear hyaline, somewhat indescent, 

" A British Guiana female before us is very highly colored and hSg twenty-six 
such dots on the tegmen. 
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•tea of costal veins opaque, cream color Body and limbs ochra* 
eeous buff 

In one paratype the yellow marginal bands of the pronotum and 
tegmina and area of costal veins of the wings are buff pink 

The measurements of the typo and allotype are followed by those 
of a male paratype, a female paratype and the female from British 
Guiana* 4 before us Length of body cf 14 and 16 2, 9 18, 19 and 
20 8, length of pronotum c? 3 9 and 4 6, 9 4 8, 6 2 and 6 1, width 
of pronotum cf 4 8 and 5 7, 9 5 9, 6 2 and 7 2, length of tegmen 
d” 14 and 16 5, 9 18 1, 19 3 and 23 1, width of tegmen tf 1 4 7 and 
5.3, 9 5 9, 6 3 and 7 2 mm 
Specimens Examined 10, 2 males and 8 females 
Kalacoon, Esscquibo River, British Guiana, (Wm Beebe), 1 9 , 
[Acad Nat. Sci Phila ] 

St Jean du Maroni, French Guiana, 5 9 , allotype and paratypes 
Nouveau Chantier, French Guiana, February, 2 9, paratypes 
La Foresti5re, upper Marom River, French Guiana, August, 1 o', 
type 

“Cayenne,” 1 cf, paratype 
FaneUon recall* mw ipecle*. Plats XVI, figure 0. 

The present insect is unusually distinctive It apparently is 
nearest the Costa Rican P nignventns Shelford, but differs widely 
from that insect in the narrower interocular space, smaller pronotum 
though the body bulk is similar, decidedly more caudate tegmina 
and wings, dark antennae with a brief pale distal annulus, immacu- 
late pronotal disk, remarkably marked tegmina, bicolored limbs and 
intricately pictured ventral abdominal surface 

Type 9 , St Jean du Marom, Frenoh Guiana [Hebard Col- 
lection, Type no 1025 ] 

Sue large, form normal for the genus Head with interocular 
space flattened, slightly less than half greatest dorsal ocular depth 
Pronotum and tegmina of normal form, but slightly broader than 
m P aurora here described, narrow lateral portions of pronotum 
stron gly suffused but translucent, as is the external half of the teg- 
minal marginal field, the internal half of that field being opaque 
Supra-anal plate much as described for aurora, projecting beyond 
subgenital plate, though not as muoh as m that species Cera 
tapering to the sharply rounded apioes, projecting only as far oaudad 
as the lateral portions of the supra-anal plate Subgemtal plate 
large, free marg in convex except for very broad and shallow con- 

M Bus u muqh larger than any other of the present sene*. 
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cavity on each side and median portion truncate. Ventral femoral 
margins with a small rudimentary distal spme, otherwise as in 
aurora, pulvilh, arolia and tarsal claws similar 

Head ochraceous tawny, deep chestnut brown between the eyes, 
occiput clay color Antennae blackish brown, with a day colored 
annulus (composed of four joints) meso-distad Pronotum day 
color suffused with ochraceous tawny (darker) laterad and caudad, 
disk defined from lateral portions by a line of blackish chestnut 
brown, lateral portions translucent, tinged with ochraceous tawny 
Tegmina proximad subopaque light ochraceous buff, becoming 
almost clear hyaline distad, marginal field m inner half opaque and 
nch ochraceous buff, in outer half translucent tinged with ochra- 
ceous tawny The tegmina are beautifully marked, as follows, a 
large spot of blackish brown at base of humeral trunk, almost wholly 
overlaid with glaucous gray, a spot of russet m opaque portion of 
marginal field opposite median portion of anal fidd; an oblique line 
slightly beyond and paralleling anal sulcus and nearly crossing dis- 
coidal field, its costal half russet, its sutural half blackish chestnut 
brown; two large oval dots of ochraceous tawny distad, the first on 
the discoidal vein, the other mesad m the disooidal field Lambs 
and their spines cinnamon brown tinged with russet, the tibiae and 
apex of last tarsal joint contrastingly blackish chestnut brown 
Ventral surface of thorax with two lateral buffy areas, each with a 
median spot of blackish brown Abdomen ocnraoeous tawny, the 
ventral surface within the margin showing a peripheral band of 
blackish chestnut brown which is sharply ana mtnoately sculptured 

This female type measures; length of body 21.4, length of pro- 
notum 6 1, width of pronotum 7 3, length of tegmen 22 2, width of 
tegmen 7 2 mm. 


iBjMMftard) 

1843. Blatta hi tola Blanchard, in d'Orbigny. Voy. Amdr. M6rid , VI, pt 2, 
p 213. pi 26, fig. 8. [Santa Craa, Bolivia-) 

1868. Pumdomop* Utunetpt Walker, Cat Butt British Mu*., p. 83. (9; 
Ega, [Brasil] ] 


The markings of this species are so fully described by Walker that 
the synonymy of Itturtcepi is evident. 

St Lament du Marom, French Guiana, June, X 9 . 

The three dark suffusions on the vertex are usually oonoealed by 
the pronotum and occasionally the median of these is very weak. 
The present specimen agrees very closely with the specimen de- 
scribed as htwrtcepa by Walker, the face and ventral surface being 
pale with tips of tibiae very dark, but there is no darkening of thf 
abdomen as he described Often in the species the face, limbs and 
abdomen are much darkened, so it is evident that the prefept sped* 
men is recessively colored. 
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Koown from Mexico to Bolivia, the species has been found east 
of the Andes only at Ega and St Laurent du Marom 

UUsaflto flnlooUa (Scrville) 

1839 BlaUafiuieoUu 8erviUe, Hurt Nat In*., Orth , p 88 [9, Cayenne 

( - French Guiana) ] 

St. Jean du Marom, French Guiana, 1 cf , 1 9 , 2 juv. <f, 2 juv 9 . 

St Laurent du Marom, French Guiana, 1 f, 1 9 

The sexes of this extraordinary and handsome species are very 
ri milar in size and tegnunal development The specimens from 
St Laurent are smaller than the others, as were those we previously 
recorded from there when compared with a senes from La Forestidre 

The measurements of the males here recorded are. length of body 
37 and 40, length of pronotum 10 9 and 12 1, width of pronotum 
18.6 and 20 4, depth of lateral transverse pronotal fissure 3 4 
3 7, length of tegmen 31 8 and 35 6, width of tegmen 15 7 and 17 5 
mm 

The earlier immature stages of this insect agree closely with the 
later immature stages of Zetobra emargtnaia Burmeister, differing 
principally in the longer head, more strongly concave interooellar 
area and non-annulate antennae In these no trace of pronotal 
lateral fissation is to be found 

Bslobon waArflnata (Burmataor) 

183& Z^tobo^ema^nala Burmeister, Handb Ent , II, Abth II, pt I, p 

8t Jean du Marom, French Guiana, 1 d\2 9,5 juv f, 1 juv. 9 . 

Nouveau Chantier, French Guiana, 3 <f 

We have also recorded this species from La Foresti&re, French 
Guiana, at that time figuring the pronotal outline and establishing 
the synonymy of Z ciccUncosa Burmeister 

We have compared the immature stages under Sckttojnlta fit- 
ncollts (Semlle) Confusion with immature individuals of Phorti- 
oe co mmbata (Burmesiter) is also possible They are, for that in- 
sect, lesS lamellate, with median portion of median segment dark 
instead of pale 

Irtnhnmlh fammlrala (Habaml) 

1931. ZdoboreUa oemmieula Hebaid, Proo Acad Nat 8cf Phiia., 1931, 
p. 311, pi XIII, Sa 1 aad 3 [cf, 9 , fit Jean du Maroni and St Laurent 
du Maroni, French Guiana.] 

St. Jean du Maroni, French Guiana, 1 <f 
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PbortloMa afanbata (BurmeUtar). 

1838 Zlelobora] mmbata Burm meter, Handb Ent II, Abth. II pt. I, p 
fill (Pari, Braul ] 

St Jean du Marom, French Guiana, 3 <?, 2 9 , 4 juv d\ 0 juv 9 
Nouveau Chantier, French Guiana, 1 cf, 3 9 
We have previously recorded mmbata also from La Forestifere, 
Panacabo and Charvein, French Guiana, there discussing its generic 
position 

The site variation in the specimens here recorded is Bhown by the 
following extremes Length of body cF 20 to 24 8, 9 23 8 to 24 8; 
length of pronotum c? 0 to 7, 9 6 7 to 7 2, width of pronotum cF 
9 4 to 11 4, *9 10 7 to 11 9, length of tegmen cF 19 3 to 23 7, 9 21 
to 23 3, width of tegmen cF 7 4 to 8 9, 9 8 2 to 9 2 mm. 

The immature condition of this insect is briefly discussed under 
Zetobora emarginata Burmeister in the present paper 

BLABERINAE 

Bhb*ms gigantoiu (Llnnaeu*) 

1758 B\lalta] gtgantea Linnaeus, Syst -Nat , Ed X, i, p 424 [America ] 
Ilhger’s synonym colosaa was described from Demerara 
St Jean du Marom, French Guiana, May, 1 d", 1 9. 

St Laurent du Marom, French Guiana, 1 large juv. 9 ; Septem- 
ber, 1 <? 

Nouveau Chantier, French Guiana, 2 9 

Panacabo, Kourou River, French Guiana, October, 1 large juv. 
<F 

La Foresti&re, upper Marom River, French Guiana, January, 1 9 . 
The length, including tegmina, of the largest female in this senes, 
is 84 mm 

Xabhbtnu bftoBqjl (Bohn), 

1906 Blabemt biolleyi Rehn, Proc. Acad Nat 8d Piula., 1905, p. 790, 
fig. 1 [ 9 , Reventason River, plain* of Santa Clara, Coats Rios.] 

St Jean du Marom, French Guiana, 2 cF, 2 9 
St Laurent du Marom, French Guiana, March, 1 cF. 

Nouveau Chantier, French Guiana, February, 2 9 . 

In these specimens the pronotal markings are variable, but are 
decided for the species m all.'* 

MaMahw po rt ion* (Ertduon) 

1848 Blabera poatua Eriohaon, in Schomburgk, Rouen British Guiana, III, 
p 580. [British Guiana,] 

—• 

M See Proc. Aoad Na*.8d Pbila., 1921, p. 218, pi XIV, figs. 5 to 7, <1981). 
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Nouveau Chantier, French Guiana, February and September, 
3 9 

St Jean du Marom, French Guiana, 2 9 . 

“ Cayenne/' 1 9. 

The suffusion of the dark pronotat pattern is very strong for this 
species zn all of the specimens here recorded 

Like that of the preceding species, the distribution of posticus 
extends to the plains of Santa Clara, Costa Rica, Rehn having cor- 
rectly recorded material from there in 1905 and from Demerara, 
British Guiana, in 1906 Two males from Paramaribo, Dutch 
Guiana, taken by K Mayo, are also in the Academy Collection 

CORYDIINAE 

KtJXJSBOBOMA new genus 

This genus is erected to include the single solidly dark brown 
species E atygia here described Though superficially most re- 
sembling the Argentinian Lanta scolata Hebard, this insect is very 
widely distinct It differs from that genus in the very wide inter- 
ocular space, smoothly rounded interocular-ocellar area, smooth 
and hairless pronotum and tegrmna, tegmina with area of costal 
veins wider and these veins fewer and discoidal sectors oblique, 
wings more elongate with clubbed costal veins more oblique and 
ulnar vein branching further distad but with more branches, oephaho 
femora with only a single distal and no proximal heavy spines on 
the ventro- cephalic margin, median and caudal femora with ventral 
margins armed with a number of delicate but large spines, absence 
of pulvilli and vestigial arolia 

These genera agree m the simstral tegmen lacking a diagonal 
channel, the wings with radiate field folding fan-wise, and unspecial- 
ised dorsal surface of abdomen In this combination of characters 
they differ from all previously known genera of the Corydunae 

Other features of generic value, shown by the male sex, are as 
follows: Sise very small, form moderately broad for the group; 
weakly convex surface highly polished and entirely without pile 
Eyes very widely separated Ocellar spots distinct, but their areas 
weakly defined in contour Pronotum with lateral margins convex 
and point of greatest width meso-caudad, oephaho and much 
broader caudal mar gins very feebly convex, almost transverse; 
latero-eaudal sulci of disk shallow but distinct Tegmina and wings 
extending well beyond cereal apices Tegmina with median and 
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discoidal veins parallel, several of the rather few disooidal sectors 
branching and all oblique 

EnhMQSoms strata new special Piste XVI, Scare 10 

Though very distinct, this species shows nearest general affinity 
to Tairella cannahfrona here described, comparison being made 
under the generic description of that insect. 

Type d" , Charvein, lower M&rom River, French Guiana July. 
[Hebard Collection, Type no 1030,} 

In addition to the characters given in the generic diagnosis, the 
following are noteworthy. Occipital ocular depth about one-third 
mterocular- width Ocellar spots moderately large, but rounding 
evenly into the interocellar area Space between antennal sockets 
slightly over two-thirds interocular width Distal joint of maxil- 
lary palpi very slightly longer than third, fourth three-fifths as 
long as third Pronotum with latero-cephahc angles much more 
broadly rounded than the latero-caudal Costal veins of tegmina 
f thirteen) somewhat irregular, due to branching, discoidal sectors 
(seven) similarly somewhat irregular Wings with costal veins well 
clubbed, ulnar vein with three, very distal, complete branches, 
intercalated triangle very narrow Supra-anal plate with length 
slightly over one-third width, broadly but not deeply bilobate dis- 
tad. Cera rather large and broad, flattened dorsad, lanceolate 
Subgenital plate with lateral portions reflexed, distal margin trans- 
verse, on each side 'with a small, stout style, directed dorsad and 
reaching to dorsal margin of reflexed portion, its rounded apex there 
curved caudad 

General coloration' deep bister, narrow lateral margins of pro- 
notum and marginal field of tegmina paler Ocellar spots light 
buff, mouthparts ochraceous buff. Wings uniformly strongly suf- 
fused with bister, this deepest along free margin of anterior field. 
Meaonotum, metanotum and dorsal surface of abdomen tawny 
olive proximad, the latter deepening to chestnut brown distad 
Limbs cinnamon buff, their dorsal surfaces strongly suffused with 
bister. 


The measurements of the umque male type are, length of body 
6 5, length of pronotum 1.96, width of pronotum 2.6, length of 
tegmen 6 7, width of tegmen 2 2 mm. 

This species belongs to a section of the Blattidae whioh will long 
afford one of the most interesting, though difficult, fields of inves- 
tigation, The species are very small and their habitat usually so 
difficult of access that only occasional individuals are secured 
Their structure is extremely varied and we have already sufficient ' 
information to know that many are symbiotic. Their lifciuatories 
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will, therefore, probably prove unusually interesting and diversified. 
The great dissimilarity between the Boxes in the majority of species 
will undoubtedly often make sex association very difficult 

TAXVLLA now (emu 

This genus is proposed to include the one species T canncUifrona 
here described It is nearest Eulissosoma, described on page 215, 
the male sex agreeing in the smooth and hairless pronotum and 
tegmina, general type of pronotum and its latcro-caudal sulci, 
tegmma which lack a diagonal channel and have the disooidal sectors 
oblique, wings with clubbed costal veins and radiate field folding 
fan-wise and ventral margins of median and caudal femora with a 
number of spines. 

It differs in the strongly defined ocellar spots with a sharp oarina 
delimiting the ventral margin of the interocular area, wings with 
ulnar vein branching proximad and intercalated tnangle rather 
large, dorsal surface of abdomen specialised, cephalic femora with 
ventro-cephahc margin armed with heavy spines proximad and with 
two heavy distal spines, four tarsal joints with a pulvillus and 
moderately large arolta 

Both Bhow a Pseudomopine facies more strongly than any of the 
allied genera, this the more pronounoed in TatreUa. 

Other features of geneno value are: Sise large for this group of 
very small species, form moderately broad for the group; weakly 
convex surface highly polished and entirely without pile Eyes 
widely separated, ocellar spots large, their areas very sharply 
defined in contour Pronotum of the type found in Euhasosoma 
Tegmina and wings extending considerably beyond cereal apices. 
Tegminal venation as described for Eulissosoma 

The female of these genera may be a very differently formed, 
apterous insect. 

TatrsB a lailluMfuxil asm sasdss. vut* XVI, flsnrM 11 and 19 

At first glance this male appears to differ largely from the male 
here described as Eulissosoma stygia is being larger, slightly paler 
and in having longer organs of flight. Closer examination shows 
that, though these species apparently belong to a previously un- 
known group, they differ very widely in many important features, 
as noted above. 

'Type: d"; Nouveau Chantier, French Guiana. October. [He- 
bard Collection, Type no. 1031 ] 
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In addition to the generic characters, the following are note- 
worthy Occipital ocular depth slightly over half width of inter- 
ocular space Space between antennal sockets about four-fifths 
interocular width Interocular area flattened, terminated ventrad 
in a fine ndge above the ocellar spots, this ndge obliquely deckvent 
on each side and transverse between Ocellar spots large, their 
ndged dorsal margins forming almost a rectangle with the plane of 
the interocular area but curving evenly into the interocellar area 
DiBtal joint of maxillary palpi slightly shorter than third, fourth 
three-quarters as long as third Pronotum with latero-oephalio 
angles somewhat more broadly rounded than the latero-caudal. 
Costal veins of tegmina (nineteen) with few branches, disooidal 
Bectors (nine) with distinct intercalated veinlets Wings with 
costal veins heavily clubbed distad, ulnar vein with four branches; 
intercalated triangle nearly as wide as deep Sixth dorsal abdomi- 
nal tergite with a large median tuft of agglutinated hairs Supra- 
anal plate less than one-fifth as long as proximal width, lateral 
margins almost straight and very strongly convergent to a minute 
median emargination Cera rather slender^ momliform, elongate 
lanceolate Subgenital plate reflexed simstro-laterad, concave 
produced dextraa leaving a small median emargination, its median 
portion produced dorsad as a minute triangular projection with apex 
curved caudad, its lateral portions filled Dy the very small, short, 
cylindrical styles Styles slightly less than twice as long as broad, 
with apices bluntly rounded Minute median projection of sub- 
genital plate with dorsal surface of apex armed with microscopic 
teeth 

General coloration of head and pronotum blackish bister, the 
narrow lateral margins of the latter and the tegmina snuff brown 
Ocellar spots light buff Antennae ochraceouB buff deepening to 
snuff brown distad Mouthparts dark Maxillary palpi with three 
proximal joints blackish bister, fourth and fifth joints proximad 
blackish bister, distad light buff Wings hyaline. very faintly tinged 
with bister only toward intercalated triangle and heavily so in area of 
costal veins, to and including apex of anterior field. Dorsal surface 
of mesonotum, metanotum and abdomen snuff brown, the latter 
becoming chestnut brown toward the margins Limbs and ventral 
surface of abdomen blackish brown, the former with tarn ochraceous 
buff 

The measurements of the unique male type are; length of body 8, 
length of pronotum 2, width of pronotum 3, length of tegmen 8 8, 
width of tegmen 2 7 mm 

Ullllltl iWlftosi SaUMure and Zabntner. 

IBM. Lahndia dokmiana Saussure and Zehntner, Biol. Cent.-Amer , Orth., 
I, p. Ill, pi V, fig. 7 [ 9 , Guatemala.] 

St. Laurent du Marom, French Guiana, 1 9 



1026] 


NATURAL SCIENCES OF PHILADELPHIA 


219 


We have previously recorded a female of this widely distributed 
species from St Jean du Marom, French Guiana 

OoloptMjB dascffloidcs Hebard 

1921 Ovlopterux datcilloidet Hebard, Proc Acad Nat Soi Phila., 1921, 
p, 216, pi XV, figs 6 and 6 (o', Pariacabo, French Guiana.] 

St. Jean du Marom, French Guiana, 1 d" 

The appendicular fields of the tegnuna, of this small, shining 
blackish brown cockroach, are tightly rolled when at reBt This 
feature readily separates it from any other known species of the 
Guianan fauna 

Heloecmpsa nlttrtnU (Fsbrldua) 

1781 B[laita] mhdula Fabliaus, Spec Ins., I, p 346 [[ 9 ], Surinam ( — 

Dutch Guiana) ] 

St Jean du Marom, French Guiana, 1 d\ 2 $ 

St Laurent du Marom, French Gtuana, 1 9 
We have also before us a large immature female from St Jean du 
Marom which may represent this species Its dorsal surface is 
Vandyke brown, well supplied with microscopic ham 

IphaeophSa polybiaiTim Sbelford 

1907 SphecophOa polybtarum Shelford, Trans Ent Soc London, 1906, p. 
518 [cf, Sainte Mane, Oyapock [River], French Guiana.] 

The author has now received one paratype and four topotypes of 
this insect from the Pans Museum All are immature and ap- 
parently represent very early mstais 

OXYHALOINAE 

Key to the known Guianan Species of the Genus 
Chorteoneura •* Brunner 

A Sue small for the genus, length of body including tegmina 8 to 
10 nun Form slender (except tmw*a) 

B Pronotal disk without sinking markings 
C Tegminal veins of same color as intervening areas 
D Head unicolorous 

E Form more graceful Sue smaller, as small as punlla. 
General coloration often darker pansht Rehn 

EE Form broader Size larger General coloration 
light ochraceous tawny 

F. Tegmina weakly suffused with area of costal veins 


m Thu key is inte nde d purely as a preliminary aid in locating the Guianan 
It Is of Uttle 1 vslue in distinguishing these from the multitude of exotic 
species of the genus. 
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scarcely paler Male styles very elongate, far surpass- 
ing supra-anal plate stylata new species. 

FF Tegmina strongly suffused with area of costal veins 
distinctly paler. Male styles slightly surpassing supra- 
anal plate fuecipenme Hebard 

DD Head with interocular bands. 

E' Head with not more than a single dark interocular 
band 

F' Head light ochraceous tawny, with a single narrow 
interocular band of dark brown, margined ventrad with 
buffy galibi new species 

FF' Head with vertex to between eyes ochraceous 
tawny, this terminated there in a very fine transverse 
line of mummy brown, other portions of face pale och- 
raceous buff 

G Pronotal disk usually (probably always m hfe) 
slightly paler mesad, this area widening caudad Sue 
small barltcae Hebard 

GG Pronotal disk uniform in color Sue very small 

pusilla new species 

EE' Head with two whituh interocular bands, margined 
dorsad and ventrad and the interval between dark brown 

gatunae Hebard. 

CC Tegminal veins strikingly pale (Form more graceful, the 
tegmina tapenng to more sharply rounded apices ) 

D' Head unicolorous (Pronotum narrowly paler oephalad 
and caudad of disk Tegminal veins not as conspicuously 
pale as m the two following species, as numerous as m 
elegantula Costal margin of tegmina as in albonervosa.) 

wayana new species 

DD'. Head bicolored or with interocular bands. 

E" Head with vertex suffused, deepening to dark brown 
between eyes, this terminated in a transverse line; other 
portions of face whitish. Pronotum narrowly whitish 
laterad and oaudad of disk Pale veins of tegmina more 
numerous Costal margin of wings strikingly whitish. 

elegantula new species 
EE" Head black, with a broad interocular band of white 
and below a narrow arc of the same Pronotum narrowly 
whitish oephalad and oaudad of disk Pale veins of 
tegmina less numerous. Costal margin of wings not strik- 
ingly pale aSxmervoea Rehn. 

BB. Pronotal disk light tawny, with a paler inverted V. (Head 
with two narrow whituh interocular bands, narrowly separated 
and very narrowly margined dorsad and ventrad with dark 
brown Form distu 


reader than in the 


” It will ba noted that this spews is a small relative of forms, all of which ran 
to section AA of the present key 
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AA. Site medium to large for the genus, length including tegmina 
11 to 15 mm Form broad 

B'. Sise medium, Occiput with vertical streaks (Interocular 
space with two narrow transverse bands Tegmina with veins 
very narrowly but conspicuously pale ) 

sirtgtfrona new species 

BB' Sue large. Occiput without vertical Btreaks 

C Pronotal disk without a short pair of vertical lines 
D Head and pronotum immaculate 

splendida new species 
DD Head coloration (but not form} much as m barticae 
Pronotal disk weakly suffused and darkened laterad (Form 
veiy broad ) sunnatna Saussure. 

CC. Pronotal disk with a short pair of pale vertical lines. 

(Sise and form much as in tunnama) 

D. Head with vertex to between eyes auburn, this sharply 
terminated there, other portions of face buffy 

guianae Hebard. 

DD. Head ochraceous tawny with a pale interocular band, 
in which are located two widely separated and sometimes 
two more adjacent dots of dark brown lata Rehn. 

Chorisoaram parish! Rehn 

1918 Choritontwa paruht Rehn, Proo. Acad. Nat Sci Phila., 1918, p. 108, 
pi I, figs. 19 to 21 IcT, Iganp6*A«a, Par*, Braid ] 

St Jean du Marom, French Guiana, 3 cf,4 9 
Panacabo, Kourou River, French Guiana, May, 1 $ 

Kourou River, French Guiana, July, 1 9 
Roches de Kourou, French Guiana, 1 d* 

Passoura, French Guiana, February, July, 2 V . 

La Forestiire, upper Marom River, French Guiana, May, 1 <? 
This entire senes is so recessive in coloration that all trace of the 
pair of longitudinal pronotal suffusions, usual in partsht, have disap- 
peared. All but two are pale ochraceous tawny in general color- 
ation In all other features such close agreement with typical 
material is shown that we are convinced that these differences are 
all due to color variation Two males, from St Jean du Marom 
and La Foresti&re, have the tegmina more elongate and are light 
buckthorn brown m general coloration. In no other feature do they 
differ, however, from the balance of the senes The Anapleetoid 
contour of this insect is so distinctive that we feel that a Panshi 
Group should be recognised 

The distribution of this species is now known to extend north- 
westward to Panama 
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Ohofiaoaran lirkll new ipedee Plate XVII, flgure 1 

This species ib nearest C fuactpennia Hebard, belonging to the 
Flavipenms Group Though similar in most features, with head 
and pronotum pale and immaculate, males of atylata may be easily 
recognised by the exceedingly elongate and highly specialised 
styles 

Type c? , Bartica, British Guiana February 19, 1913 (H S 
Parish ) [Acad Nat Sci Phila , Type no 6427 ] 

Sue and form much as in fuectpennta, large for the small species 
of the genus Interocular space about four-fifths that between 
antennal sockets Maxillary palpi with fifth joint slightly shorter 
than third, fourth about two-thirds as long as third Pronotum 
transverse, subelhptical, greatest width very slightly caudad of 
median point Tegmina surpassing subgemtal plate by about 
half the pronotal length, reaching the apices of the extremely 
elongate styles, not broad for the genus, apices rather sharply 
rounded, costal veins (twelve to thirteen evident) straight, eus- 
coidal sectors (five distinct) moderately oblique, though not as 
strongly so as in the other groups of the genus Sixth dorsal ab- 
dominal tergite with a tuft of agglutinated hairs mesad, as is usual 
in Chonaoneura Supra-anal plate about one-third as long as 

E roximal width, lateral margins concave convergent to the rather 
road, sub-bilobate apex Subgemtal plate with simstral margin 
weakly concave and shorter dextral margin strongly concave to the 
styles, between which the plate is minutely triangularly produced 
dorsad, this surmounted by a minute decurved tooth Styles of 
the general type normal m Chonaoneura, but extraordinarily elon- 
gate and specialized, proximal portion three times as long as wide, 
the outer section rounding sharply distad, there with a small longi- 
tudinal ndge on its outer face, inside of this on its distal margin 
furnished with a microscopic, very briefly spined node, inner section 
narrow and transparent throughout, continued beyond outer 
section nearly one and one-half tunes length of the latter, these 
distal portions slender and curving feebly ventrad to their sharply 
rounded apices Limbs, their armament and pulvilh as character- 
istic of the genus. Aroha and tarsal claws as described for C puatlla 
on page 226 

Allotype. 9 , Georgetown, British Guiana Apnl22,1913 (H S 
Parish) [Acad Nat Sci Phila] 

Agrees closely with male Individual probably depauperate as 
it is smaller Interocular space slightly less than width between 
antennal sockets Tegmina less ample and less elongate Sub- 
genital plate ample, with a meso-distal longitudinal cleft 
Head, disk of pronotum and dorsal surface of abdomen im- 
maculate, light ocnraceous tawny Antennae, limbs and ventral 
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surface of abdomen slightly paler, the latter with caudal margins of 
the stermtes narrowly whitish Lateral portions of pronotum and 
tegmina translucent very faintly tinged with buckthorn brown, 
other portions of tegmina, when at rest, appearing uniform light 
ochraceous buff Wings weakly tinged with ochraceous tawny, 
the area of the costal veins not strikingly paler 

The measurements of a paratypic male, bearing the same data, 
follow those of the type Length of body <? 9 1 and 8 8, 9 8, 
length of pronotum d 1 9 and 19, 9 18, width of pronotum d 2 9 
and 2 8, 9 2 7, length of tegmen d 8 2 and 7 9, 9 6 8, width of 
tegmen d 2 7 and 2 6, 9 2 2 mm 
Though not yet known from French Guiana, we have described 
stylata here, m order to avoid possible confusion with the related 
fusetpenms Burmcister’s C discoidalxs, described from Bahia, 
Brazil, is evidently very similar in general coloration It is, how- 
ever, probably a larger insect, four lines being given as the body 
length (the same as for the next species described, Pseudomops 
x ntercepta) 

OboriMMon Heb*nL 

1010 Chorisoneura fusdpennU Heb&rd, Mom Amer Ent Soc , No 4, p. 
181, pL VI, fig. 11 [d\ 9r Pbrto Bello, Taboga Island and Cablma, 

Panama] 

St Jean du Marom, French Guiana, November, 1 d 
St Laurent du Marom, French Guiana, December, X 9 
Roches de Kourou, French Guiana, 1 d 

These specimens agree with Panamanian material except that the 
antennae are entirely pale and the tegmina have the area of the 
clubbed portions of the costal veins as much paler than the sur- 
rounding portions only in the male from St Jean 
The female has the ventral surface of the abdomen solidly opaque 
whitish buff, with meso-distal portion of the subgcmtal plate brown 
Larger series in good condition are needed to determine the 
number of species and degree of variation in each for this group 

Ch o rt >oaM W» gaUU mw spud*. Plats XVII, figure a 

This species closely resembles C flavtpenms Saussure and Zehnt- 
ner in general form and coloration, differing in having the head not 
immaculate, the smaller size, slightly narrower interocular space 
and male styles which are proportionately larger and more elongate 
The tegmina! apices are more broadly rounded than in any of the 

other forms here recorded 

*■ 
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The marking of the head, pronotum and tegmina u of so great 
importance m distinguishing the species of Chonsoneura , that 
specimens, as a rule, can be more readily recognised from the color 
diagnosis than from the description of their structure Changes 
brought about m individuals through intensification or recession of 
color must, however, be expected in almost all color characters 
Type • cf, St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1026 ] 

Sue small, form medium for the genus Head with interocular 
space slightly over three-quarters width between antennal sockets 
Maxillary palpi with fifth joint slightly shorter than third, fourth 
three-quarters as long as third Pronotum transverse, aubeUiptical, 
greatest width slightly caudad of median point, caudal margin 
transverse, feebly convex, cephalic margin slightly more oonvex; 
latero-cepnalic angles distinctly more broadly rounded than the 
latero-caudal. Tegmina reaching almost to oercal apices, nar- 
rowing gradually to the rather broadly rounded apices, discoidal 
vein with (fifteen appreciable) costal veins, which are almost 
straight, discoidal sectors (eight distinct) oblique Subgettftal 

E late small, reflexed at the bnef, concave lateral margins, interval 
etween styles very small, triangular, with no visible specialisation 
Styles similar, large and elongate, compressed structures, external 
sections rounding distad with margin oblique to internal sections, 
at the juncture with those each armed with a small deeurved spine, 
internal sections more elongate, delicate, with lateral margins paral- 
lel to the rounded apices. Limb armament, pulvilli, aroha and 
tarsal claws as apparently characteristic of the genus " 

Head light ochraceous tawny, with a single narrow transverse 
band of dark chestnut brown between the eyes at point of least 
width, this margined ventrad with buffy •• Antennae with 
proximal joints light ochraceous tawny, thence mummy brown pal- 
ing distad Pronotum with disk immaculate, nch ochraceous 
tawny Tegmina transparent oohraoeous tawny, toward the costal 
margin weakly tinged with the same, as are the lateral portions of 
the pronotum. Wings with area of costal veins showing a tinge of 
ochraoeoua tawny strongest Ventral surface of abdomen im- 
maculate light oohraoeous tawny, the limbs slightly paler. 

The measurements of the male type are, length of body 7.8, 
length of pronotum 1.7, width of pronotum 2.7, length of tegmen 
7 1, width of tegmen 2 1 mm 

A female from Gourdonville, French Guiana, is before us which 
agrees closely with the type in all ambisexual features except sise< 

M D e scribed Mem. Amer Eat. Soc , No. 4, p. 1S2, (1919). 

H The face appears discolored and may consequently, in life, have been largely 
buffy. 
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As the sexes of Chortsoneura are usually very similar, the females 
with shorter body and tegmina, we do not feel justified in placing 
this female as galibt, its length of body being 8 4 and the tegmen 8 2 
mm 

Choriaonmn bartteae Hebard. 

1931 Choritoneura barticae Hebard, Proc Acad Nat Sci Phila , 1921. p 
219, pi XIV, fig 13 [d", 9 , Bartica and Demerara, British Guiana j 

St Jean du Marom, French Guiana, 1 , 1 9 

Nouveau Chantier, French Guiana, December, 1 d" 

Chorissnmxa posOla new ipedee Plate XVII, Score 8 

In smallness of sine this insect is equalled only by C partsht 
Rehn of the forms known from the Guianas 

It is closely related to C barticae Hebard, differing only in the 
decidedly smaller size, uniformly colored pronotal disk, wider inter- 
ocular space, less sharply rounded tegminal apices and longer male 
styles. 

Type d” , Nouveau Chantier, French Guiana June [Hebard 
Collection, Type no 1032 ] 

Sue very small and form moderately slender for the genus. In- 
terocular width four-fifths that between the antennal sockets 
Maxillary palpi with fifth joint longer than third, fourth joint de- 
cidedly shorter Pronotum transverse, but not as strongly so as m 
barticae, subelhptical , greatest width mcso-caudad, cephalic and 
caudal margins transverse, very feebly convex; latero-cephalio 
angles distinctly more broadly rounded than the latero-caudal 
Tegmina slightly surpassing apices of cerci, comparatively narrow 
for the genus, apices rounded but not nearly as sharply as in bar- 
ticae; veins very delicate, costal veins regular, discoidal sectors 
oblique 100 Doreal surface of abdomen with sixth tergite weakly 
specialized mesad, as is characteristic of the genus Supra-anal 
plate weakly triangularly produced with apex broadly rounded 
Subgemtal plate with lateral portions oblique, median portion 
very weakly triangularly produced, its dorsal surface apparently 
armed internally with a blunt, recurved, chitmous tooth 1,1 Styles 
nearly three times as long as greatest width, offset of lateral margins 
(apices of external portions of styles) indicated though broadly 
rounded, remaining apical portions narrow, l a m e ll ate, with apices 
rounded. Limbs, their armament and pulvilh as characteristic of 
the genus Large aroha present and surpassing the apex of the 
shorter of the as ymmetrical tarsal claws 

ih Th« mp nan not be examined, due to the fragility of the material, which is 
not m good condition. 

1M In many individual this would probably not be visible without dissection 
specialisation nay, therefore, occur in barticat. 
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Allotype 9 , Roches de Kourou, French Guiana [Hebard Col- 
lection ] 

Agrees very closely with male, except as follows Interocular 
space slightly less than width between antennal sockets. Tegmina 
less ample and less elongate Subgenital plate large, with a medio- 
longitudinal distal cleft 

Head with occiput to between ocellar areas oohraceous tawny, 
this deepened to prouts brown there and terminated in a transverse 
line, below which the face is opaque ochraceous buff. 1 * Antennae 
with proximal two joints and mouthparts weakly tinged with trans- 
lucent oohraceous buff, the antennae thence mummy brown paling 
again to the basal coloration distad. Pronotum late rad and costal 
margins of tegmina transparent, very faintly tinged with oohraceous 
buff, pronotal disk uniform weak buckthorn brown, with a faint 
tawny tinge Tegmina transparent, when closed appearing weakly 
and evenly tinged with ochraceous tawny in all but lateral marginal 
portions Limbs transparent ochraceous buff Ventral surface 
much the same, except abdomen which, m life, was evidently 
overlaid with whitish 

The measurements of the male type are followed by those of a 
paratypic male, bearing the same data as the female allotype 
Length of body o' 6 7 and 6 7, 9 6 8, length of pronotum & 1 6 
and 17, 9 17, width of pronotum <? 2 3 and 2 4, 9 2 3; length of 
tegmen o' 6 8 and 6 8, 9 6.4, width of tegmen o' 2 and 2, 9 2 mm 
ChoriMMon gatuae Hebard. 

1921. Choritoneura gatunat Hebard, Eat. News, XXXII, p 107, pL III, 
figs. 3 and 4. [d\ Gatun, CanalZone, Panama.] 

St. Jean du Maroni, French Guiana, September, 2 o' 

These specimens agree closely with the type, which was previ- 
ously umque 

Ch a ciso as Br a wayaaa new speetss. Hate XVII, figure 4 

This insect is of the same general form as C eUgantola here de- 
scribed and C albonervoea Rehn, agreeing with both also in having 
short male styles and with albonervoea in size The pronotal color- 
ation agrees better with that insect, that of the tegmina with 
elegantula, hut the pale markings are finer and weaker than in 
those species. The pale and unicolorous head is the most striking 
feature of difference from both. 

Type o' ; St. Jean du Maroni, French Guiana. November, 
[Hebard Collection, Type no. 1033 ] 

IN The opaque whitish or buffyfaoe sad ventral surfaoe of the abdoqpi largely, 
if sot entirely, disappears in material of the genus which has been poorly dried. 
Such has occurred to some extent in the p re se n t type. 
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Size slightly under medium for the genus, form mermediate be* 
tween the narrow and broad species, but with tegnuna tapering to 
the sharply rounded apices as in the latter forms Head with 
mterocular space three-quarters width between antennal sockets, 
wider than in elegantula or cdbonervosa Maxillary palpi with fifth 
joint three-quarters as long as third, fourth as long as fifth Pro- 
notum transverse, subelliptical, greatest width mesad, latero-oe- 
phahc angles as broadly rounded as the latero-caudal, cephalic 
margin with distinct convexity above the head Tegmina sur- 
passing supra-anal plate by nearly pronotal width, moderately 
broad proximad, tapenng evenly to the sharply rounded apices, 
costal veins (nineteen) regular, but slightly sinuous proximad, dis- 
coidal sectors (ten, including two short distal branches of the dis- 
coidal vein) moderately oblique Supra-anal plate weakly tri- 
angularly produced with apex broadly rounded Subgenital plate 
with bnef lateral margins concave to the styles, between which the 
distal margin forms a small triangle with apex produced m a do- 
curved tooth Styles irregularly rounded trigonal, scarcely twice 
as long as basal width Abdomen, limbs, their armament and 
pulvilli as characteristic of the genus Arolia reaching as far as 
apex of shortest of the asymmetrical tarsal claws 

Head uniform ochraceous 4awny, entirely opaque Antennae 
with two proximal joints buckthorn brown, other portions and 
eyes blackish Limbs ochraceous buff Ventral surface of ab- 
domen and cerci uniform light ochraceous tawny Pronotum with 
disk tawny, paling to ochraceous tawny meso-caudad, margined 
ceph&lad and caudad with buffy Lateral portions of pronotum and 
tegnuna transparent ochraceous tawny, the veins so finely ochra- 
oeous buff that this can scarcely be detected with the naked eye 
There are five such veins in the anal field (six in elegantula , four or 
only three dextrad in albonervosa) Wings tinged with ochraceous 
tawny, this approaching ochraceous buff in area of enlarged por- 
tions of costal veins 

The measurements of a male paratype, from Charvein, French 
Guiana, taken in November, follow those of the male type Length 
of body 9 1 and 8 8, length of pronotum 2 1 and 2, width of pro- 
notum 2 9 and 2 9, length of tegmen 8 9 and 8 7, width of tegmen 
2 8 and 2.8 mm 

CfcorlMwara stofUktoU new species. Plate XVII, figure 5. 

This species is nearest the preceding, C wayana, under which 
comparisons are made It has somewhat longer organs of flight 
and the pale markings about the pronotal disk are differently ar- 
ranged The pale tegminal veins are as conspicuous as in C a Ibo- 
nervoea Rehn, but ihore numerous and less heavy 

Type cf, St Jeaji du Maroni, French Guiana January. 
[Hebard Collection, Type no 1034 ] 
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Sise medium for the genus, form as described for wayana on 
page 227 Head with interocular space three-fifths as wide as width 
between antennal sockets, as in albonervoaa Maxillary palpi 
elongate, fifth mint shghtly shorter than fourth, fourth four-fifths 
as long as third Fronotum and tegmina as described for wayana; 
tegmina with costal veins (nineteen evident) regular but shghtly 
sinuous proximad, simstral tegmen damaged, dextral with (four* 
teen) oblique discoidal veins, these decidedly more oblique than in 
albonenma Supra-anal plate weakly produced, weakly bijobate 
distad Subgomtal plate and cerci much as descnbed for wayana, 
except that the brief lateral margins of the former are strongly 
concave Abdomen, limbs, their armament and pul villi as char- 
acteristic of the genus Aroha reaching as far as apex of shortest 
of the asymmetrical tarsal claws 

Head with occiput ochraceous buff tinged with tawny, deepening 
to chestnut brown between eyes and there mesad terminating in a 
straight, transverse line, other portions of face opaque light och- 
raceous buff Limbs and palpi translucent hght ochraceous buff 
Ventral surface of abdomen ochraceous buff deepening to ochraceous 
tawny laterad, each tergite broadly suffused with opaque whitish 
latero-caudad. Pronotum with disk and cephalic portion to 
cephalic margin chestnut brown paling medio-longitudinally to 
haxel caudad, lateral and caudal portions of this dark area margined 
with opaque whitish Remaining lateral portions of pronotum 
and corresponding margins of tegmina transparent and almost 
colorless Tegmina elsewhere transparent chestnut brown, the 
numerous veins (except in area of dextral tegmen, concealed when 
at rest, where they are chestnut brown) very finely but conspicu- 
ously white Winn transparent chestnut brown, the costal margin 
to near base broadly opaque, white. 

The unique male type measures as follows Length of body 
0 2, length of pronotum 2, width of pronotum 3, length of tegmen 
9 3, width of tegmen 3 mm 

ChoriMonn atbaoarrasa Itoha. 

1916 Choriionevra dtbontrvom Rehn, Trana Amer Ent Soc , XLII, p. 266, 
pi XIV, fi* 21 sad 22 [<f. Psrtl, Part, Brasil ] 

St Jean du Maroni, French Guiana, 2 <? , 2 9 
Passoura, French Guiana, October, 1 9 
Roches de Kourou, French Guiana, 2 9 

Intensification and recession of coloration clearly cause decided ’ 
individual difference m the general appearance of this magmfioent 
species. Three females are almost as pale as the type, the others 
darker to different degrees, the pronotal disk showing this par*,, 
ticularly, as follows. In one it is burnt sienna suffused .with deep 
bay on each side, in one solidly deep bay, and in two black, shotring 
very faintly a tinge of bay. 
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The striking cephalic and marginal pronotal markings and out- 
standingly pale tegmmal veins are, however, the same in all 

ChoriMMan hrreram now apods*. pute xvii, figure a 

This insect is readily reoogmzed by the pale and well defined in- 
verted V on the pronotal disk It is not related to the preceding 
forms, being of the broader type found in C lata Rehn and its allies, 
though a much smaller insect The pronotal m arkin g is also ap- 
parently an amplification of the pair of shorter convergent pale 
homologous lines shown by lata 

Type 9 , St Jean du Maroni, French Guiana [Hebard Col- 
lection, Type no 1028 ] 

Size small and form broad for the genus Head with vertex de- 
cidedly flattened and not rounding gradually into the flattened 
face, but with an intervening band between the eyes (occupied by 
bands of color) flattened convex, width between eyes very slightly 
less than that between antennal sockets Eyes Btrongly protruding, 
dorsal portions vertically narrow Maxillary palpi as in C galtm 
described on page 224 Pronotum strongly transverse, subelbptical, 
greatest width mesad, latero-cephahc angles slightly more broadly 
rounded than the latero-caudal Tegmina extending beyond apex 
of abdomen, their apices sharply rounded, marginal fields broad as 
are lateral portions of pronotum, diacoidal vein with (fifteen) 
costal veins, which proximad are curved, discoidal sectors (thirteen 
to fifteen, four being formed by ulnar vein) oblique Supra-anal 
plate triangular with apex narrowly and decidedly bilobate, the 
dorsal surfaces of the bilobate portion strongly convex Subgenital 
plate large, distal portion reflexed and medio-longitudinally cleft to 
its base Limbs damaged, their armament, pulvilli, arolia and 
tarsal claws apparently as characteristic of the genus 

AUotype • o', Nouveau Chantier, French Guiana October 
[Hebard Collection ] 

This sex agrees closely with the female, differing as follows Body 
form more slender, though pronotum and tegmina are broad, the 
latter more ample and elongate Width between eyes slightly less 
Apex of abdomen crushed Styles short, not over twice as long 
as proximal width, separated by a rather large triangular projection 
of the median portion of the subgenital plate, a very small and 
slender, apparently bidentate, chitinous shaft projecting from this 
dextraa. 

Head with occiput translucent ochraceous buff tinged with tawny, 
face translucent ochraceous buff tinged with buckthorn brown; 
broad interocular ndge with two narrow transverse bands of whitish, 
the -ventral slightly the wider, separated by a band of blackish 
brown no wider thari the dorsal, the pale bands narrowly continued 
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along the margins of the eyes and m interocular area very narrowly 
margined toward occiput and face with blackish brown Iambs 
translucent ochraceous buff tinged with buckthorn brown Ventral 
surface of abdomen similar, but all except disto-median portion of 
subgenital plate more opaque and buffy, in the male with the 
stermtes transversely suffused with white mesad Pronotum with 
disk apneot orange, with a delicate inverted V (rather U-shaped in 
the allotype) of light buff, which fails to reach the cephalic and 
caudal margins of the disk by a bnef interval, lateral portions dear 
hyaline, a faint suffusion of whitish along the caudal margin Teg- 
mina transparent tinged with ochraceous tawny, becoming clear 
hyaline toward the costal margin, the veins very finely defined in 
whitish 

The measurements of paratypes follow those of the type and al- 
lotype Length of body <? 8 2 and 7 2, $ 7 8 and 7 1, length of 
pronotum d" 1 9 and 18, 9 1 75 and 1 8; width of pronotum <f 3 1 
and 31,93 and 3 05, length of tegmen <? 8.2 and 7 8, 9 7 and 
7 2, width of tegmen <? 2 7 and 2 6, 9 2 4 and 2 4 mm 

Specimens Examined 6, 4 males and 2 females 

Kartabo, British Guiana, (Wm Beebe), 1 <?, paratype, [Acad 
Nat Sci Phila ] 

St Jean du Maroni, French Guiana, 2 9 , type and paratype 

St Laurent du Maroni, French Guiana, August, 1 d\ paratype 

Nouveau Chantier, French Guiana, October, December, 2 <?, 
paratypes 

ChoriMOMKa itriftt r OM turn tpodea PUt« XVII, fl*ure« 7 and 8. 

This species may be easily recognised by its vertically striped 
vertex It is related to the preceding species but larger, with ndge 
between occiput and face even more pronounced, interocular space 
narrower, pronotal marking distinctive and pale tegminal veins 
more conspicuous 

Though tnverea here described and strtgifrons are very distinct, 
they are decidedly more closely related to each other than to C. lata 
Rehn and its allies 

Type 9 , St Jean du Maroni, French Guiana (Hebard Col- 
lection, Type no. 1027 ] 

Sise medium, form broad for the genus. Head with broad inter- 
ocular ridge even more distinct than in tnverea, due to the face 
being impressed before it; interocular space very slightly over two- 
thirds width between antennal sockets. Eyes strongly protruding, 
dorsal portions vertically narrow. Maxillary palpi as icujC. gqlibi 
described on page 224 Pronotum very strongly trtasvferse, 
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greatest width mesad, latero-cephahc angles more broadly rounded 
than the latero-caudal Tegmina extending to apices of cerci, 
their apices sharply rounded, marginal field decidedly broad, as 
are lateral portions of pronotum, discoidal vein with (seventeen 
to nineteen) costal veins, which proximad are curved, discoidal 
sectors (fifteen to seventeen, three to five being formed by ulnar 
vein) oblique Supra-anal and subgenital plates much as described 
for inverse on page 229 Limb armament, pulvilh, aroha and tarsal 
claws as characteristic of the genus 
Head with occiput translucent ochraceous buff tinged with tawny, 
vertically and irregularly striped with light buff between the eyes, 
the narrow intervals there more tawny, this terminated in a narrow 
transverse mterocular line of light buff, with briefly below this a 
similar line which is interrupted mesad but continued very narrowly 
along the ventral margin of the eyes to the ocellar spots, interval 
between these pale lines and all of face translucent ocnraceous buff 
feebly tinged with ochraceous tawny Limbs translucent ochra- 
ceoua buff, adjacent lateral portions of thorax mars brown Ab- 
domen ochraceous buff feebly tinged with ochraceous tawny, 
except broadly along caudal margin of sternites, subgenital plate 
suffused distad with mars brown Pronotal disk apricot orange, 
with a delicate pair of light buff lines, convergent cephalad, which 
fail to reach the cephalic and caudal margins of the disk by a brief 
interval; cephalad these lines are narrowly separated, meso-caudad 
each has a sudden deeply rounded but very small invasion of the 
ground color on its inner margin, lateral portions clear hyaline, 
caudal margin narrowly prouts brown, this extending around the 
latero-caudal angles Tegmina translucent mummy brown, be- 
coming clear hyaline toward the costal margins, the veins very 
finely but conspicuously defined in whitish Wings suffused with 
mummy brown, buffy along the costal margins 

The measurements of a paratypic female, bearing the same data, 
follow thoec of the type female Length of body 10 and 9 3, length 
of pronotum 2 3 and 2 2, width of pronotum 3 8 and 3 8, length of 
tegmen 8.9 and 8 8, width of tegmen 3 2 and 3 3 mm 

Chortosaenm i p kndlda new specie*. Piste XV 11, figure* 9 sad 10 

The large sue, bright coloration, strikingly yellow discoidal and 
median veins of the tegmina and immaculate head and pronotal 
disk, make this one of the most distinctive speciee of the genus 

Though not of very close affinity, this species shares with C 
tunnama Saussure greater size and breadth than is found in any 
other of the known forms 

Type <? ; Kartaho, Bartica District, British Guiana February 
22, 1922 (Wm Beebe.) [Acad. Nat Sd Phila., Type no. 6426 ] 
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Sise very large and form very broad for the genus Head with 
interocular-ooeUar area somewhat impressed, its dorsal mama 
(often) delimited by a weakly defined, transverse ndge; interooular 
space three-quarters width between antennal sockets Maxillary 
palpi with fifth joint subequal in length to fourth, three-quarters as 
long as third Pronotum strongly transverse, rectangulato-el- 
hptical, greatest width mesad, cephalic margin weakly convex 
above head, caudal margin transverse, very broadly and feebly 
convex, latero-cephalic angles as broadly rounded as the latero- 
caudal Tegmina reaching well beyond cereal apiceB, narrowing to 
their sharply rounded extremities, marginal fields very broad, dia- 
coidal vein with (seventeen to nineteen apparent) costal veins, 
which are straight and regular, discoidal sectors (twelve to fourteen 
distinct), oblique and quite regular 101 Subgenital plate small, 
styles elongate, gradually narrowing without lateral offset to the 
sharply rounded apices, showing no striking specialisation but with 
proximo-lateral portions somewhat bulbous Median portion of 
subgenital plate produced in a minute erect spine between the cereal 
bases Limb armament, pulvilh, tarsal claws and arolia as char- 
acteristic of the genus 1M 

Head with face and occiput ochraoeous buff tinged with orange, 
the latter sometimes deepening to ochraoeous tawny at its margin 
formed by the weak ndge delimiting the interocular-ooellar area 
dorsad Antennae with two proximal joints ochraoeous buff tinged 
with orange, thence mummy brown, paling dieted to weak buck- 
thorn brown Limbs, cerci and ventral surface ochraoeous buff, 
the abdomen tinged with orange Pronotum with disc ochraoeous 
orange, occasionally vaguely and weakly more buffy above head and 
latero-caudad , lateral portions and broad marginal and costal 
fields of tegmina clear hyaline, transparent, the former alone weakly 
tinged with reddish brown caudad. Otner portions of tegmina 
transparent tinged with ochraoeous orange, except discoidal vein 
and over proximal half of median vein, which are opaque antimony 
yellow, apices of tegmina suffused with russet Wings tinged with 
ochraoeous tawny. 

The two opaque antimony yellow tegminal veins, which fuse 
proximad, afford a most distinctive feature not known in any other 
species of Chorisoneura, and one which is still apparent m several 
greatly discolored specimens before us. 


>m The ulnar von forms one of these, occasionally branching to form two, while 
the discoidal vein distad sends one or two branches to the sutural margin which 
often again branch, thus forming sometimes as many as four of the bast oon- 
mououa dutel disooidikl sectors* 
m Described Mem Amer Ent So© , No* 4, p. 132, (1010) 
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Mnnrcmcnlt (*n m&kmetera ) 




Length of Length of Width of 
body pronotum pronotum 

Length of 
tegmen 

Width o 
tegmen 

Kartabo. 

Type 

11 8 

2 0 

4 4 

12 1 

4 1 

Kartabo. 

Paraiype 

11 

2 0 

4 6 

12 3 

4 4 

St Jean 

Paratype 

10 2 

2 7 

4 3 

11 3 

3 8 

St Jean. 

Paraiype 

11 

3 

4 4 

11 5 

4 


Specimens Examined 7, 7 males 

Kartabo, Bartiea District, Bntish Guiana, 2 <?, paralypes, Feb- 
ruary 22, 1922, 1 d\ type, (all Wm Beebe), [all Acad Nat Sci 
Phila ] 

St Jean du Marom, French Guiana, June, 3 d", paralypes 
Nouveau Chantier, French Guiana, May, 1 d\ paraiype 

ChoriMoma nutaaau sauafurv 

1868 Choruoneura tunnama Sauasure, Rev. et Mag. de Zool , (2), XX, p 
100 [[<?], Surinam 101 ( — Dutch Guiana) ) 

Saussure's discussion, in 1870, of his C muUtnervosa, described 
from tropical America m 1869, is puzzling The specimen was 
from the Pans Museum and so very possibly came from French 
Guiana The head is said to be unmarked, but the description 
otherwise fits aurtnama very well It is therefore possible that 
muttt nervosa may prove to be a synonym of aurtnama, based on a 
much discolored specimen 
St Jean du Marom, French Guiana, 3 9,4 juv 9 
Nouveau Chantier, French Guiana, December, 1 
This is not only the largest but also the broadest and most de- 
planate described species of the genus Its structure is delicate in 
the extreme The dark interocular band lies on the rather sharply 
rounded ndge separating the face and ocoiput It is very decided 
m the male, but very narrow with dorsal margin vague in the 
females before us. The face, in specimens whioh have not become 
discolored, is opaque, clear warm buff, as is all the ventral surface 
of the abdomen except the subgenital plate meso-distad 
The present male is apparently depauperate, as indicated by 
comparison with the measurements of one of the females here re- 
corded. Length of body d" 12, 9 13, length of pronotum <f 3, 
9 3 2; width of pronotum 4 2, 9 5 2, length of tegmen c? 11, 
9 12 3, width of tegmen 3 8, 9 4‘ 1 mm 


‘^Sauaeure’s more, detailed description of this insect, in 1870, gives 23 mm 
as the tegminal length. This is almost certainly in error for 13 mm. 
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Cboria on anra pknu Hobard 

1921 ChorUoneura gvtanae Hebard, Proc. Asad Nat 801 Phila., 1981, 
p 217, pi XIV. figs. 11 and 12. [tf, 9 Bartica, British Quiana; Cayenne 
( — French Quiana) ] 

Nouveau Chantier, French Guiana, January, 1 d” 

Roches do Kourou, French Guiana, 2 cf 

This species, C panamae Hebard and C lata Rehn, have the 
convexity of the latero-cephalic angles of the pronotum as great as 
that of the latero-caudal Agreement in other important features 
shows that they belong to the same group 

Ch orlaoneura lata Bohn. 

1916 ChorUoneura lata Rehn, Trane. Amer Ent Soe , XLII, p 268, pi 
XV, fign. 28 to 30 [ d" ; Pari, Pari, Braeil ] 

St Jean du Maroni, French Guiana, 1 cf, 1 9 

These specimens are little discolored (as is the type), but the 
male, like the type, lackB the smaller and more adjacent pair of 
dots between the eyes, though minute impressions are there in- 
dicated. The female is like the female recorded by us from 
Gourdonville, French Guiana 1M 

The comparison with the closely related C. panamae Hebard 
should have read, “this cephalic marking (as found in lata) is seen 
to differ principally in having the more widely separated pair of 
dots the larger and the pale areas confined to a transverse band 
instead of spreading ventrad over the face ” 

Unfortunately, in comparing panamae with lata, the male styles 
of the type of the latter species were not seen to be damaged 
These organs are actually the longer in lata Moreover, the mar- 
gins of the pronotal disk and principal veins of the tegmma show 
scarcely any whitish, a condition weakly but distinctly indicated in 
panamae 

P IiiIo;Ib » polkaria Sauwure and Mints* 

1893 PUetoptera pulicana Saumure and Zehntner, Biol Cent.-Amer. 
Orth , I, p 86,, pi HI, fig. 8 [Bugaba, Panama.] 

St Jean du Maroni, French Guiana, 2 <f, 1 9 

These specimens agree closely with the original description and a 
female from Tumalba, Costa Rica, in the Academy Collection, 
except in being decidedly darker. 

The pronotal disk and ground color of the tegmina is deep shining 
carob brown The tegmina, except m the anal field and for a 
brief distance beyond around its apex, are microscopically vermicu- 


1M Proc Acad Nat Sci Phila, 1921, p 217, (1921) 
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late with white These markings form longitudinal lines proximad 
and beyond vague spots occur which, to the naked eye, produce a 
somewhat mottled appearance The marginal field of the tegmina 
is transparent with numerous flecks of the darker coloration 

PERISPHA ERI NAE 

FmmtM omnphnata (Party) Plata XVII, tig 11 

1830 Blatta compUnuUa Party, Delect Anim Art , p 116, pi 23, fig 1. 

[In mountains of Minas [Gerties], Branll 
1838. P[ro*ertUea] funebru Burmeister, Handb Ent , II, Abth. II, pt. I, 
p. 609 [Cameta, Brasil ] 

Saussure’s peruana has already been placed in the present syn- 
onymy There is no doubt that Burmeister was misled by brachyp- 
terous material and described such as funebns 
St Jean du Maroni, French Guiana, 1 9 , brachypterous 
Nouveau Chantier, French Guiana, 1 9 , macropterous 
The measurements of these females are as follows Length of 
body 14 7 and 17, length of pronotum 3 3 and 3 8, width of pro- 
notum 5 4 and 6 2, length of tegmen 9 1 and 14 8, width of tegmen 
3 4 and 4 9 mm 

Saussure’s generic diagnosis for Proscraiea 107 is much of the best, 
which genus is now found to include only a single species 

Though very distinct, we feel that Proscraiea certainly belongB to 
that Bection of the subfamily which includes Paranauphoeta Brunner 
and its allies 

In Proscraiea the pronotum, though more flattened, is more sud- 
denly decurved along the lateral margins of the disc, with its 
narrow lateral portions nearly honsontal and the lateral margins 
cingulate and weakly reflexed The ventral femoral mar g ins show 
characters of value which have not been described All are un- 
armed except as follows of cephalic femora each with a small, 
heavy distal spine, that of the ventro-cephahc margin preceded by a 
senes of minute chaetiform spines; ventro-caudal of caudal femora 
with two small, heavy spines The aroha are small but distinct 
In Paranauphoeta the distal spine of the ventro-cephahc margin 
of the cephalic femora and the spines of the ventro-caudal margin 
of the caudal femora are lacking That genus has the pronotum 
slightly less flattened and curving gradually to the lateral margins 
which are not cingulate, while the aroha are reduced to mere nodes 

lfr M6m. l’Hilt Nat Mexique, Blatt , p 206, (1864). The oolored figure, 
platt II, fig. 82, is excellent, except that the pale portions of the inaeet are actually 
tight oehraoeoua buff atyl therefore decidedly lees yellow 
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nn.iM.iwi n«w naan 

This genus belongs to that section of the PenBphaennae showing 
Epilampnne tendencies and is apparently nearest Colapteroblatta 
Hebard 

In Galtblatta, however, the pronotal contour is the same in the 
sexes and both are heavily chitinous The coriaceous tegmina of 
the males extend to the end of the abdomen and are very broadly 
rounded distad, while those of the females are very abbreviate and 
much as m Colapteroblatta compea Hebard The presence of two 
heavy distal spines on the ventro-cephahc margins of the cephalic 
femora and numerous rugae at the caudal margins of the abdominal 
tergites in the females show even greater resemblance to specieB 
of the Epilampnnae than does that species, but this and all of the 
related genera are quickly separable from any of that subfamily by 
the tarsal joints which are entirely unarmed ventrad 

The single species, G. cnbrosa, shows the following characters of 
apparent generic value Form of pronotum similar in the sexes, 
female longer and much broader than male Head with vertex 
exposed and rounded, interocular space wide, ocellar spots small and 
vague m male, even less distinct in female 10S Pronotum thickly 
impresso-punctulate, convex and embracing head, disk more 
raised and rounding into the narrow, oblique lateral portions, the 
margins of which are cingulate, caudal margin very broadly convex 
Tegmina coriaceous, with surface thickly impresso-punctulate in 
both sexes, little reduced, the apices broadly rounded m male, 
abbreviate in female Wings little reduced in male, represented 
by small, atrophied pads in female Supra-anal plate bilobate and 
subchitinous in male, weakly emargmate mesad and chitinous m 
female Subgenital plate of characteristic Blabenne type, asym- 
metrically rounded with partially or wholly atrophied styles in 
male, ample, ample, fitting closely all of ventral portion of abdomen 
beyond fifth tergite in female Limbs moderately heavy, longer 
than in Colapteroblatta Ventro-cephahc margin of cephalic femora 
armed with a row of chaetiform spines, terminating in two heavy, 
elongate distal spines, ventro-caudal margin armed with a angle, 
short, heavy distal spine. Ventral margins of median and caudal 
femora each supplied with a few short, heavy spines, the ventro- 
caudal margin of the caudal femora alone lacking a distal spine 
Caudal metatarsus no longer than combined length of the three suc- 
ceeding joints, the four proximal joints with ventral surfaces un- 
armed and all fully occupied by large pulvilh, which are bluntly 
angulate produced distad, that of the metatarsus linear m proximal 

,M We have frequently observed that, u the Slattidae, reduction in the 'Organa 
of flight is almost always aooompaaied by hhe reduction in the ocellar spots. 




1026 ] 


NATURAL SCIENCES OF PHILADELPHIA 


237 


portion Large arolia present between the Bimple, symmetrical 
tarsal claws 

CMMi t a eribcoea n«w ipeda*. Piste XVir, figure* 13 and is 

This insect may be distinguished from its nearest allies by the 
coriaceous and uniform dark tegmina m the male and by the nu- 
merous rugae at the caudal margins of the abdominal tergites m the 
female 

Type <? , St Jean du Marom, French Guiana [Hebard Col- 
lection, Type no 1029 ] 

Sise medium for the group, form moderately broad Head smooth 
except for scattered impressed punctae in the flattened mterocular- 
ocellar area Eyes feebly projecting, occipital ocular depth three- 
fifths width of interocular space, which is three-quarters width be- 
tween antennal sockets Maxillary palpi moderately heavy, fifth 
joint slightly longer than third, fourth four-fifths as long as third 
Pronotum, tegmina and wings as given in generic description 
Sulci of pronotal disk absent Tegmina with venation visible only 
in certain lights WingB with (two) incomplete and (three) com- 
plete branches of the ulnar vein, intercalated triangle very elongate 
and narrow Dorsal surface of abdomen weakly chitinous, latero- 
caudal angles of tergites rounding bluntly into their transverse 
caudal margins Supra-anal plate with breadth about twice length, 
bilobate distad, with lateral margins broadly convex convergent. 
Cerci stout, projecting as far as supra-anal plate Subgenital 
plate rounded and produced sinistrad more than dextrad, a narrow 
elongate subchitinous area along each lateral margin, that dextrad 
the more proximal and springing from it alone is a simple, straight, 
cylindrical style, slightly over four times aB long as broad lM 
Other characters as given in the generic description 

AUotype 9 ; same data as type [Hebard Collection ] 

Sue larger, form much broader than male Eyes not projecting, 
occipital ocular depth slightly over two-fifths interocular width, 
which is very slightly greater than width between antennal sockets 
Pronotum of same contour as male, the latero-caudal angles differ- 
ing in being rectangulate and sharply rounded, so that the caudal 
margin is very weakly convex in greater portion but is straight and 
transverse briefly at its extremities. Tegmina represented by at- 
tingent pads, roundly produced laterad with apices reaching the 
median segment, their caudal margins forming together a large, 
symmetrically trapezoidal, rounded emargination, so that the 
median straight portion of their caudal margins lies just beyond the 
caudal margin of the mesonotum In general character the tegmina 
are very much as m this sex of Colapteroblatta eompta, though the 

In the paEatypia male this style is absent, as is the suustnl style in both 
males. This is apparently due to atrophy. 
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reduction mesad is greater in the present insect Dorsal surface 
everywhere finely and thickly unpresso-punctulate, these trans- 
forming into minute tubercles distad on abdomen, abdomen with 
numerous minute longitudinal rounded rugae at caudal margins of 
median segment and tergites (thirteen is tne maximum number on 
one tergite), these weak but distinct Cerci very small, broad, 
with lateral margins entire and apex acute Subgemtal plate with 
free margin rather strongly concave emargmate below cerci, the 
broad median portion thence briefly produced with margin convex 
but truncate mesad Other characters as given in the generic de- 
scription 

Male Dorsal surface shining deep chestnut brown, the portion 
of the dextral tegmen, concealed when at rest, becoming transparent 
hazel Pronotum with a very small and inconspicuous suffused 
area of dull ochraceous buff on cephalic margin on each side of head 
Dorsal surface of mesonotum, metanotum and abdomen ochraceous 
buff, tinged with chestnut brown distad Wings clear hyaline, 
area of branches of ulnar vein and costal margin broadly and more 
Btrongly tinged with tawny Head, ventral surface and limbs 
chestnut brown, the former with occiput and mouthparts dull 
ochraceous buff 

Female. Shining deep chestnut brown, the occiput, minute 
latero-cephalic areas on pronotum, mouthparts and tips of cerci 
buffy Dorsal surface of abdomen with a very faint, broad meso- 
lateral and distal marbling of ochraceous tawny, giving the ap- 
pearance of decayed wood This is indistinct, but apparently a 
constant feature of coloration 

The paratypic male before us was apparently teneral when 
killed, as it is much paler in general coloration 

The measurements of type and allotype are followed by those of 
paratypes which bear the same data Length of body c? 20 3 and 
10 7, 9 23 0 and 23 1 , length of pronotum cf 5 7 and 5 8, 9 71 
and 6 7, width of pronotum d 1 7 8 U# and 7, 9 9 8 and 9 9 ; length 
of tegmen d" 15 3 and 15 3, 9 (greatest exposed, lateral) 5 3 and 
4 9 , width of tegmen d 1 6 and 5 9 , 9 7 and 6 8, length of caudal 
femur d" 5 7 and 5 7, 9 7 2 and 6 7, width of abdomen d* 8 3 and 
8 6, 9 13 and 12 m mm 

Specimens Examined 14, 2 males, 4 females and 8 immature in- 
dividuals 

St Jean du Marom, French Guiana, 2 d 1 , 4 9 , type, allotype, 
paratypes, 1 juv d 1 , 6 juv. 9 

1.0 Probably (lightly crushed, 

1.1 In another female, in which the surface! of the abdomen an both much 
more convex, the greatest width is 11 2 mm. This dimension naturally vanes 
with the abdominal content 
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St Laurent du Marom, French Guiana, November, 1 juv. <? 


The number of species here considered is such that we feel it ad- 
visable to give the page on which each is treated, for the convenience 
of the student Those here described as new are preceded by an 
asterisk 


m Lt4MoblaUa onentxe 
•Lietoblatta ditHncta 
•bieebblata atylata 
Anapiecta minuHeeima 
•Anapiecta eubeignata 
• Anapiecta ineigme 
•Anapiecta tuffuea ♦ 

* Anapiecta piuto 

* Anapiecta poectia 
Anapiecta maroneneu 
Anapiecta pulchetia 

•MammfomUa 
CeraHmptera ptda 
• DendrmaUa % neignie 
•DtndrbbloUa cnephata 
EudromieUa inexpectata 
•Eudromiella chopardi 
* Mudrormella maroni 
•MacrophyUodromia nigngena 
Chromctionotue notatm 
•Anuopygw decora 


ScuMatta poectia 
CariblaUa penonata 
•NeMaUcUa htoeoma 
NoablaUeUa Hlama 
•NebbkUUlla nodtpennte 
1 VeobiaUeUa coneperea 
NeobiaUeQa plcdyetyiata 
Neobiatietia peUucjua 
•NeoblaUeUa poedlope 
'NeobiatteUa Unodoea 
'NeobiatteUa vnifaecia 
•NeoblaUeUa longior 
• NeoblaUeUa incompta 
•NeobiatieUo arietonice 
•NeoblaUeUa cattoeoma 
•AratecMyi frontaUe 
LeuropeUie atopa . . 
•fechnoptora etygia . . 

•locknoptera rekni 
flechnoptera galibi 
•Iecknoptera paramacca 
XeetMaUa nyctfboroidee 
• XeetMaUa para (Pari, Branl) 
•XeetMaUa oaetimea ... . 

•Gambia ineignie . <, .. . 

Euphytio dr o mi a Hiervtto 
Euphytiodromia degano~ 


135 

136 

137 

138 
130 

140 

141 

142 

143 

144 

144 

145 

146 
146 
14S 
140 
140 

151 

152 
154 
154 

156 

157 
157 
150 
160 
161 
162 
163 

163 

164 

165 

166 
167 
160 
170 
172 

175 

176 

176 

177 
180 
181 
184 
184 
184 
186 

187 

188 


Euphytiodromia vanegata * 
EuphyUodrornia chopardi 
Peeudomope oblongata 
Peeudomopa luctuoaa 
Peeudomope affinu 
• Pdmalompha gmanae 
•Eurycotu blattoidee 
Penplaneta amencana 
Penplaneta brunnea 
Penplaneta auelralaetae 
Nycnbora tomentoea 
Nychbora tenebroea 
* Nyctxbora dichropoda 
Peeuduchnoviera hneata 
Paratropee elegant 
Paratropee phalerata 
McgaloUatta xneignte 
Noiolampra punctata 
Eptlampra abdomen-mgrum 
Epilampra gneea 
• Eptlampra guianae 
Eptlampra croesea 
Eptlampra azleca 
Eptlampra opaca 
Epilampra coneperea 
•Eptlampra cinnamomea 
• Eptlampra tatra 
•Emlampra egregxa 
Hyporkknoaa maroneneie 
Leucophaea madtrae 
Pycnoecdue eunnameneie 
Panchlora cubeneu 
Panchlora bidentula 
Panchlora nivea 
• Panchlora aurora 
• Panchlora regalia 
AchrobioUa luteola 
Schuopiha fieetcollu 
Zetobora emarginata 
ZetoboreUa gemmtcula 
Phortioeca nimbata . 

Blaberue giganteue . . 
Bublaberuabiolleyi 
Eublaberue poeticue 
* Eulieeoeoma etygia .. . . 

•Tairdla cannaEjrone 
LaHndia dohmiana 
Oulopteryx da ed Uddee 
Holocompea nitidula 



180 

180 

180 

100 

101 

102 

194 
104 
104 

104 

195 

105 
107 

107 
197 
197 

108 
108 
108 
108 
200 
200 
201 
201 
202 

204 

205 
207 
207 
207 

207 

208 
208 
200 
211 
212 
213 
213 

213 

214 
. 214 

214 

214 

216 

217 

218 
210 
210 



240 


PROCEEDINGS OF THE ACADEMY OP [Vol L XXVI 1 1 


Page 

SphecophUa polybuirum 219 

dhorieoneura paneht 221 

*Choruon*ura etylata 222 

ChorUcneura fusetpennts 223 

*Choruoneura aaUbx 223 

Vhoriecneura bartioae 226 

*Chori*on*ura pustUa 226 

Chorisoneura gatunae 226 

*Chorisoneura t oayana 226 

*Choruoneura elegantula 227 


Choneoneura albonervoea 
*Ckori*oneura invena 
*€ horuonevra dngifrone 
*Chartsoneura epiendida 
Choneoneura sunnatna 
Choneoneura outanae 
Choneoneura lata 
Plectoptera pxdicana 
Proecratea complanala 
*GaliblaUa cribroea 


229 

230 

231 

233 

234 
234 
234 

236 

237 


Explanation op Plates XII to XVII 


St Jean 
ital plate 


*1 

Fig 


Plate XII — Fig. 1 — LieeoblaUa orientxe new species Male T\ 
du Marom, French Guiana Ventral view of apex of sul 
(Greatly enlarged ) 

Fig 2 — LieeoblaUa itylata new i ies Male Type St Jean du Marom, 

French Guiana. Ventral nei apex of subgemtal plate (Same scale 
as Fig. 1 ) 

Fig. 3. — A napUcta eubeionala new speoies Male Type. Nouveau Chan- 
tier, French Guiana. Ventral view of subgemtal plate. (Much enlarged ) 
Fig 4 — Anapleda eubeignaia new species. Female. Allotype. Nouveau 
Chantier, French Guiana Dorsal view ( X 7 ) 

Fig. 6 — Anapleda tnttfnu new species. Female. Type. Nouveau Chan- 
tier, French Guiana. Dorsal view (X 7 ) 

6 — Anapleda euffuea new species. Male Type St. Laurent du 
faroxu, French Guiana. Dorsal new of pronotum. (X 104 ) 

7 — Anapleda euffuea new species. Male Type. St Laurent du 
Marom, French Guiana. Ventral view of subgemtal plate (Same scale 
as Fig. 3 ) 

Fig. 8 — Anapleda plulo new species. Female Type Nouveau Chantier, 
French Guiana. Dorsal outline of tegmen, to show venation. ( X 7 ) 
Fig. 9 — Anapleda poec Ua new species Female Type La Forestitre, 
French Guiana Dorsal new ( X 7 ) 

Fig. 10 — DendroblaUa inngnie new species Female Type Godebert- 
Marom, French Guiana. Dorsal new ( X 3 ) 

Fig 11 — DendroblaUa enephata now species. Male Type Nouveau 

Chantier. French Guiana. Dorsal new of pronotum. ( X 6.) 

Fig 12 — DendroblaUa enephaia new species Male Type Nouveau 

Chantier, French Guiana Ventral new of subgemtal {date (Much en- 
larged.) 

Fig. 13 — EudromteUa chopardi new species. Male 
Murom, French Guiana. Dorsal view (X 3! ) 

Fi|^14 — Eudromtella chopardi new species. Male Type. St. Jean du 


Type St Jean du 


-BudromdUi chopardi^ new spocios. Male ^ rygs ^S t^ Jean du 


rype 


plate 
Nouveau Chan* 


arom, French Guiana. Caudal view of subgenital plate (Much mi- 

f,W2. 

Marom, French Guiana Dextro-mesal process of 
seen from a dextro-lateral point (Much enlarged) 

Fig. 16 — EudromteUa moron* new spades Male. Ty 
tier, French Guiana. Dorsal new, (X 31 ) 

Fig. 17 —EudromieUa maroni new species. Male Type. Nouveau Chaa- 
uer, French Guiana. Caudal now of subgemtal plate. (Same scale as 
Fig. 14) 

Fig, 18.— Macrophyllodromia nigrigena new species. Male Type. St. 

Jean du Marom, French Guiana. Doral view. ( X 24.) 

Fig 19 —MaaropkyUodrmio nigrigena new species. Male. Type. St 

Jean du Maroni, French Guiana. Vcntro-cauaal new of distal portion of 
subgenital plate (Much enlarged.) 
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St Jean du 
(Much en- 

St Jean du 
(Same scale 

St Jean du 
(Same scale 


Flat# XIII — Fig, I — EudromieUa inexpectata (Rehn) Male, St Jean du 
Marom, French Guiana, Caudal view of subgenital plate (Same scale 
as PL XII, fig. 14 ) 

Fig, 2 — EvdromieUa inexpectata (Rehn) Male St Jean du Maroni, 
French Guiana. Dextro-meaal process of subgemtal plate, as seen from 
a dextro-lateral point. (Same scale as Fig I ) 

Fla 3 — NeoblatteUa nodipennU new species Male Type 
Maroni, French Guiana. Lateral view of subgemtal plate 
larged ) 

Fig. 4 — NeoblatteUa nodipennU new species. Male Type 
Maroni, French Guiana. Ventral view of subgemtal plate 
as Fig 3 ) 

Fig 5 — NeoblatteUa nodipennU new species Male Type 
Mturcmi^ French Guiana Caudal view of subgemtal plate. 

Fig 6 — NeoblatteUa titama (Rehn ) Male St Jean du Maroni, French 
Guiana. Ventral view of subgemtal plate. (Much enlarged ) 
fig. 7 — NeoblatteUa ktoeoma new species. Male Type Nouveau Chan- 
tier, French Guiana. Dorsal view of pronotum (X 7} ) 

Fig. 8 — NeoblatteUa htoeoma new species. Male Type Nouveau Chan- 
tier. French Guiana. Lateral view of subgemtal plate (Much enlarged ) 
Fig. 9 — NeoblatteUa poecUope new species Male Type. St Jean du 

Maroni, French Guiana Cephalic view of head ( X 7 1 ) 

Fig. 10 — NeoblatteUa poecUope new species. Male Type St Jean du 

Maroni, French Guiana. Dorsal view of pronotum. [X 4J) 

Fig. 11 — NeoblatteUa poecUope new species. Male Type St Jean du 

Maroni, French Guiana Dorsal view of supra-anal plate. (Much en- 
larged) 

g. 12 — NeoblatteUa poecUope new species. Male Type St Jean du 

aronL French Guiana Ventral view of subgemtal plate (Samo scale 
aaFifrlL) 

Fig. 13 — NeoblatteUa bxnodoea new species Male Type St Jean du 

Maroni, French Guiana. Cephalic view of head <X?i) 

Fig. 14 — NoMatteila btnodoea new species. Male Type St Jean du 

Maroni, French Guiana. Dorsal view of pronotum. ( X 4 J ) 

15 —NeoUateUa binodoea new species. Male Type, St Jean du 
aroni, French Guiana. Dorsal view of supra-anal plate (Same scale 
asFrn. 11 ) 

Fig 16 — NeoblatteUa binodoea new species. Male Typs. St Jean du 
Maroni, French Guiana Ventral view of subgemtal plate (Same scale 
asFIgTil) 

Fig. 17 — NeoblatteUa untfaeda new species. Male. Type Nouveau 

Chantier. French Guiana. Dorsal view of supra-anal plate. (Same scale 
as Fig. 11 ) 

Fig. 1S.-T NeoblatteUa umfaoda new species. Male Type Nouveau 

Chantier, French Guiana. Ventral view of subgemtal plate. (Same scale 
as Fig. 11 ) 

Plate XIV —Fig. 1 — NeoblatteUa longior new spades. Male. Type. St Jean 
du Maroni, French Guiana Dorsal view of pronotum (X 5) 

Fig. 2 —NeoblatteUa longior new species. Male Type. St Jean du 

Maroni. French Guiana. Ventral view of subgemtal plate. (Much en- 
larged ) 

Fig. 3 — NeoblatteUa incompta new apedei. Mile. Tyve 8t Jean du 
Maroni, French Guiana. Dorsal view of fifth abdo min al tergite, showing 
lateral specialisation (Much enlarged ) .... „ 

Fix. 4 — NeoblatteUa arutonic* new spec tee Male. Type. Charvein, 

French Guiana. Cephalic view of head (X~" 

Fig. A. — NeoblaUell* arieionioe 

French Guiana. Dorsal view 

(Same aoala aa Fig. 3 ) 


rofhsad (X7J) 

new specks. Mala. Type. Charvein, 
of fifth abdominal tergite, showing lateral 
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tier, French Guiana. Dorsal view 


(X4) _ 

Fig. 8. — NeoblaUeJta caUoeoma new species. Male. Type. Nouveau Chan- 
tier, French Guiana Ventral view of subgem tal plate (Much enlarged ) 
Fig. 0 — Araxoakxna frontaUe new species. Male Type. Bartica. British 
Guiana. Cephalic view of head, showing interocular ridge. (Much en~ 

Fig^To^rirw fnmialU new species. Male Type. Bartica, British 
Guiana. Ventral view of subgenital plate. (Much enlarged ) 

Fig 11 — LiteoUatta (Hetincta new species. Male. Type La Foresti&re, 
_ French Guiana. Dorsal outline of teamen. ( X 7{J _ 

12. — Li— oblalta duUnota new species. Male. Tym* 
renoh Guiana Ventral view of subgemtal plate (Mi 
18. — Mgraca foeeata new species. Female. Type. La Forestftre, 


t ype. La ForeeUtoe, 
(Much enlarged.) 

_ ^ 'ype. La Forestita 

French Guiana. Dorsal outline of wing. (X7|) 

Kg. 14 — Anieopugta decora new species. Female. Type Roches de 
Kourou, French Guiana. Dorsal view (X 4 ) 

Fit 16 . — Bciablatia oaUbi new speciee Male. Type. St. Jean du Maroni, 
French Guiana Laten’ 


ateral view of sul 


(Much 


) 


Fig. 16 — Iechnoptera etygia new specie*. ^jtsle. T^yps. St. Jean' du 
Maroni. French Guiana. Dorsal view of supra*anal plate. (Much en- 
laiwd.) 

Fig. 17 — lechnoptem etygia new species. Male. Type. St. Jean du 
Maroni, French Guiana. Ventral view of subgemtal plate. (Same scale 
as Fig. 16) 

PlatmXV. — F ig. 1 . — Iechnoptera rehni new species. Mala Type. St. Laurent 
du Maroni. French Guiana. Dorsal view of pronotum. (X 6J ) 

Fig. 2 . — Iechnoptera rehni new species. Male. Type St. Laurent du 
Maroni, French Guiana. Ventral view of subgemtal plate (Much en- 
larged) 

Fig. 3 — Iechnoptera rehni new species. Male. Porofyps. Roches de 
Kourou. French Guiana. Caudal view of subgemtal plate, showing median 
and dextro-proximal specialisation (same scale as Fig 2) 

Fig 4 . — Iochnoptemgalibi new species. Male, Type. Nouveau Chantier, 
French Guiana. Dorsal view of pronotum (X8|) 

Fig. Iec hn optera gaUbi new species. Male. Type. Nouveau Chantier, 

French Guiana, Ventral view of subgemtal plate. (Same scale as Kg. 2 ) 
Kg. 6 . — IochnopteragaUbi new species. Male Type. Nouveau Chantier, 
French Guiana. Caudal view of subgenital pkte* (Same scale as Fig. 2) 
Kg. 7 —Iechnoptera gdUbi new specie*. Female. AUotype. Nouveau 
C h a ntier . French Guiana. Dorsal view of supra-anal plate. (Same scale 
as Kg. 2.) 

Fig. &—/sota>pfcra varamacca new species. Male. Type. St Jean du 
Maroni, French Guiana* Ventral view of subgenital plate. (Much sn- 


larged.) 


_ ^ Fsmale. AUotype. St. Jean 

Ju^Maroni, French' Guiana. Dornl view of lupTMoil put*. (tana 

FlSlO.— USoUatta *tcHbon4dm (Bdm). Male. N«mw Chantier 
namh Guiana Caudal *iew of eobsimUl plate, showing ipe daH— d 
styles. (Much snlasged.) 

Vic U.--wiKWafMjm2tnewapeoiea. Male. Type. St. Jean do Menu, 
Trench Guiana. Dorsal eiawTTx 34 ) 

Vlfc 13.— GoWa h wj ewfr new epeotaa. Ma l a . Type. St. Joan du Maroni, 
French Guiana. Ventral view of tubf Hal plate (Modi ttimtd.) 

HklZ.-OMH* ftuCmfc saw spades. Mala. Type. 8k Jean da Maroni, 
French Guiana. Caudal view of cubganitai plate. (Sana eoalt«e Tfe 
13.) 
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FI*. 14 . — PetmatoeQpha gvianae new species. Male. Type. St. Jean du 
Maroni, French Gui ana . Donal outline of supra-anal plate and oerei 
(Much enlarged.) 

FIs 15 — Eurycolu blattoide* new species. Male Type. St Jean du 
Maroni .French Guiana. Dorsal outline. ( X 24 ) 

Fig 16 — Ewryooti* blaUoide a new species Female AUolype St Jean du 
Maroni, French Guiana. Donal outline of supra-anal plate and oerei 
(Much enlarged ) 

Plats XVI — Fig. 1. — Nyctibora tenebroea Walker Male. Demerara, British 
Guiana. Dorsal view of supra-anal plate (Much enlarged ) 

Fig 2 — NycHbora dichropoda new specie* Male. Tym St Jean du 
Maroni, French Guiana. Donal view of supra-anal plate (Much en- 
larged ) 

Fig 3 — EpUampragtdanae new species. Male Type. St. Jean du Maroni, 
French Guiana. Dorsal view (x 2 ) 

Fig. 4 . — EpUampra cinnamomea new species. Male Type. St Jean du 
Maroni, French Guiana. Donal view ( X 2 ) 
fig 5 — Epilampra (aura new species. Female Type St Jean du Maroni, 
French Guiana. Donal view (X I}) 

Fig. 6. — Epilampra egrtgia new species. Female Type. St Jean du 

Maroni, French Guiana. Donal view ( X 2 ) 

Fig. 7 — Panchlora aurora new species Female Allotype. St Jean du 
Maroni, French Guiana. Dorsal view of distal portion of tegmen. showing 
markings. (X 2* ) 

fig. S.— -Panchlora aurora new species Male Type. La Foreetiftre. 
French Guiana. Ventral view of subgenital plate, apex of supra-anal 
plate, ccrci and styles (Much enlarged ) 
fig. 9 —‘-Panchlora regalu new spocies Female Type. St. Jean du 
Maroni, French Guiana Donal view ( X 2 ) 
fig. 10 — EuUeeoeoma etygia new species. Male Type Charvetn, French 
Guiana. Caudal view of subgeiutal plate (Much enlarged ) 

Fig 11 — Tairdla cannahSrone new species Male Type. Nouveau Chan- 
tier, French Guiana. Cephalic veiw of head, showing creased interocular 




nd £-4v 1 - ) 


Plat* XV* 


i airdla caHnatifrone now species. Male. Type. Nouveau 
Frenoh Guiana. Caudal view of subgenital plate (Same scale 

Bar- 


BU MW i -i 

Fig. 10} 

VII.— fig. 1 — Choruoneura Mtylata new species Male 
tioa. British Guiana. Ventral view of styles. (Greatly ei 
Pig. 2 — Chorieonturp galibi new species Male Type St 


Male Type. 

-tly enlarged ) 

Type St Jean du Maro- 
ni, French Guiana.' Ventral view of styles (Same scale as Fig. 1 ) 

Fig 3 — Choruoneura punua now species. Male Type. Nouveau Chan 
tier, French Guiana. Ventral view of style*. (Same scale as Fig. 1 ) 
fig. 4 . — Chorieoneura % oayana new species. Male Type. St Jean du 
Maroni, French Guiana. Dorsal view (X 4 ) 
fig. 5 — ■Choneoneura degantula new species. Male. Type. St. Jean du 
Maroni, French Guiana. Dorsal view of pronotum and proximal portion 
oftegmua. .(X9) „ — _ « 

Type. St Jeandu 

(X9> 

7 — Chorieonsura etrigifrone new species. Female Type. St Jean 


Fig. 6 . — Choruoneura inverea new species. Female 
Maroni, French Guiana. Dorsal view of pronotum 
Fig. 7 —Chorieoneura etrigifron* new specie ” 
du Maroni, Frenoh Guiana. Donal view 
Fig. 3 — Choneomura etrigifrone new specie*. 

Maroni, French Oman*. Dorso-cephalic view of occiput and mterooular 
sp ace. (Much enlarged ) 

Fig. 9 — Chorieoneura eplendida now species. Male. Paratype. Kartabo, 
British Guiana. Donal view. (X 4.) 




Type. St. Jeandu 


Big. 10 — Chorieonem eplendida new species. Male T\ 
British Guiana. Ventral view of style*. (Same eoale 




i) 


Kartabo, 



Fig. 11 — Proeerotea eomplanata (Forty) Female St Jean du Marom, 
French Guiana. Dorsal view* ( X 3 ) 

Fig 12 ^OahbioUa cribroea new species Male Type St, Jean du 
Marom, French Guiana. Dorsal view ( X 2 ) 

Fig 13 OalibkUta cribroea new species Female AUotype. St Jean du 
Marom. French Guiana. Dorsal view. ( X 2 ) 
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a nw onus and species or raowHoancnra ran, 

KBYPTOPHANAEON HMW 

bt Charles F Silvester and Henry W. Fowler 

While collecting off the coast of Jamaica in July 1908, Professor 
Ulnc D&hlgren of Princeton Umversity found floating on the surface 
of the sea, a single individual belonging to the rare and remarkable 
family of fishes, the Anomalopidae 

This discoveiy is one of unusual interest connecting, as it does, 
West Indian waters with a small restricted family of fishes thought 
to be confined to the Indo-Moluccan archipelago and the South 
Pacific We therefore describe it as a new genus and species 

Possessing the peculiar phosphorescent organs characteristic 
of the family, this little fish is capable of turning on, or off, its stream 
of light at will 

Through the courtesy of Professor Max Weber, the writers have 
been enabled to compare this specimen with Photoblepharon Weber, 
and Anomalopt Kner, the two known genera from the Indo-Pacific. 

It is with pleasure that we express thanks to Professor Weber, 
and to Professor Dahlgren, for their courtesy and valuable assist- 
ance 

Synopsis of the Genera 
A Spinous dorsal present 

a. Anal spines III Dorsals without interspace. Phosphorescent 
organ with membranous curtain Lateral line distinctly 
arched in front and with senes of well-developed pores Scales 
very small. Mandible slightly projecting Premaxillae 
deeply notched Single fleshy tubercle behind eve Body 
robust, compressed, deep, symmetrical Ventrau do not 
reach vent. Kryptophanaron 

b Anal spues II. Spinous dorsal with interspace. Phosphores- 
cent organ without membranous curtain Lateral line not 
arched, irregularly straight, no prominent pores. Scales medi- 
um ana regular. Snout blunt Body robust, elongated. Series 
of tubercles bordering eye postenorly Ventrals reach vent. 
Anomalopt 

B. No spinous dorsal. 

a Anal spines II. Phosphorescent organ with membranous cur- 
tain. Lateral line distinctly arched in front, with pores. 

* Scales very small. Single fleshy tubercle behind eye. Body 
compressed Caudal peduncle very long Photoblepharon. 

( 2 «) 
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KBTFTOPHANABOX new emu* > 

Spinous dorsal present, anal spines III Phosphorescent organ 
with membranous curtain capable of oovefing same Lateral line 
distinctly arched with senes of well-developed pores Scales very 
small, each one with several fine tubercles Senes of scales along 
lateral line and at bases of soft dorsal and anal Teeth in vilhform 
bands on jaws and vomer Pseudobranch large Tongue well de- 
veloped Maxilla abruptly expanded behind Premaxilla notched, 
protractile Mandible projecting Body compressed, deep Ven- 
tral carina present Eye large Mouth inclined Noetnis double. 
Fleshy tubercle behind eye No processes around eyelid Gills 
four, slit behind fourth. Gj 11-rakers slender Stomach caecal, py- 
lons caeca present. Swim-bladder divided, thm walled. 

Type Kryptophanaron alfredt new species 

XrjrptOfhanMoa aUrwll new epeeiee. Plate XVIII, fl* I. Plate XIX flge. 9 and 4 

D. IV, II, 14; A. Ill, 10, V I, 6; P 16 left aide, 17 nght side, 
C 8, 20, 8, scales about 20-150-60 Branchioetegals VII. 

Head | to end of lateral line, 3 in total length, f as deep as long: 
height of body at dorsal interspace 2} in length; breadth of head 
i of its length Eve very large, oblong, reaching to upper surface 
of head, its long diameter 2} in head One large tubular lobule 
borders the eye poetenorly Vertebrae 16 + 14. Luminous organ 
situated directly under the eye and of about the same length, about 
| as deep as long, partially free and movable with highly pigmented 
membranous curtain capable of covering same. Nostril double, 
separated from eye by thin membrane of anterior orbital ring; the 
posterior one large and bounded above by tuberculous bony ndge. 
anterior small, in short tube. Bones of head entire, scaleless and 
finely sculptered, divided by naked tubiferous interspaces. Pre- 
maxillary bones protractile, long and slender, forming a notch in 
the median line. Maxilla slender anteriorly, becoming abruptly 
expanded at its posterior third and reaching to behind the vertical 
from the center of the pupil. Snout very short, concave, lower jaw 
projecting. Interorbital space broad, slightly convex, | diameter of 
eye Bands of viUiform teeth on jaws and palatine bones; vomer 
and tongue toothless. Clavicle broad, posterior edge above pec- 
toral fin, expanded and projecting free Post-temporal strong. 
Post-clavicle slender Pseudobranch large and well developed. 
Gills four, slit behind the fourth; membranes free from isthmus. 
Gill rakers long, seven above and nineteen below the angle. Dorsal 
fins not separated by interspace: spines weak: soft dorsal with 
three small spines Ventrals well developed, half the length of 
head and reaching j fin-length from vent. Pectorals rounded and 
longer than ventrals. Caudal broad and forked, about 5J in total 
length, with seven spines above and seven spines below the soft 
rays. Least height of caudal pedicle 3} in head. Beales very 

‘KpMR&t, hidden; lantern. 
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small and rather irregular in arrangement, about 20-150-60, eaoh 
one with several spines which become longer and more prominent 
toward the posterior half of the body Abdomen senated with 
seven white and possibly luminous scutes. Lateral line well 
marked, commencing near the posterior angle of the post-temporal 
and runs entire length parallel to the dorsal profile to base of middle 
ray of caudal; with about thirty-four enlarged scutes covering senes 
of pores. Row of sixteen white, possibly luminous, scutes at base of 
soft dorsal. Swim-bladder large, thm-walled and divided by par- 
tition. Peritoneum not pigmented, stomach oaecal, pyloric caeca 
large, ten in number, intestine coiled into two loops, gall-bladder 
medium large, anal papilla prominent Body shortened and com- 
pressed, region above and below axis equally developed Color 
dark chocolate brown Phosphorescent organ light yellow, curtain 
black, ins dark. Length 104 mm. 

Known only from the type A sexually mature female found 
floating on the surface of the sea off Kingston Harbor, Jamaica, 
W. I. 

Named for Mr Alfred Mitchell 

Explanation of Plates XVIII and XIX 
Plats XV 111 

Fig; 1 — ■ Kryptovhanaron alfredx new genua and apeciee. 

Fig 2-A lumcuop* katoptron (Bleeker) 

Fig 8 — Pkotoblrpharon paipobratus (Boddaert) 

Plat* XIX. 

Fig. 1 — AnomdUnx katoptron (Bleekor) Radiograph 

Fig new genus and species. Radiograph. 

Fig. 8 — Phoiobtepharon palpebratu* (Boddaert) Radiograph 
Fig 4.— Enlarged head of Kryptophanaron atfrodi 




rnau non Florida, brazil, Bolivia, arobrtixa, axd ohbi 

by Henry W Fowler 

The notes given below pertain largely to several small collections 
recently received by the Academy Though few of the species an 
new a number are rare or unusual in collections In these cases 
condensed, items of variation are given, the same method employed 
as outlined in the introduction to my paper on South African fishes 
of last year 1 


Florida 

Mr Morgan Hebard secured a small collection of interesting 
young fishes at Boca Grande Key in early June of 1923 A few 
Poecilids were received from Mr Charles J Pennook, obtained at 
Punta Gorda in May 1925 Some large aquarium fishes collected 
at Sand Key, by Dr Robert O Van Deusen, were brought from the 
Fairmount Aquanum by Dr Henry Winsor In the spring of 1920 
Mr R Dale Benson, Jr made some notes on the larger fishes while 
at Captiva Pass, which are also included 

GHBShxnoatMM elm tom (Banna terre) 

One at Captiva of 55 lbs 
Sphjrns SjriMM (linn*) 

A female 396 5 cm , between 800 and 900 lbs m weight, con- 
tamed 36 young, each of which 356 mm long In the stomach of 
the adult were 3 rays (evidently Daayatt* tabtna) with a disk length 
of 458 to 610 mm and in the mouth 1 ray of 509 mm There were 
also remnants of 17 caudal spines in the stomach, the largest com- 
plete 75 mm and largest estimated at 100 mm The jaws were 
also punctured with other spines and at least 24 spines in the gums. 

IwlilM ashrns (UnaS) 

Mr Benson found it common in Lake Trafford, Apnl 7th, and 
the three centrarohids listed below. 

M«C*lops itiinthw Vateadennec. 

Abundant at Captiva 

AHmU voltes Lina*. 

Few at Captivk 1 

> Proo Acad Nat 8cT Rule , LXXVII, 1925, pp 187-288. 

( 249 ) 




250 


PBOCEEDINGB OF THE ACADEMY OF [Vol LXXVIII 


XmMmU RtelUm (Jordan and Gilbert) 

Boca Grande, 19 examples 15 to 20 mm Uniformly pale brown- 
ish, with silvery on head Fins whitish 

BmwiciiI* panaaeolaa Goode and Bean 

Boca Grande, 21 examples, 30 to 37 mm Bright silvery white 

Harmful* mrdtaa (Pony) 

Boca Grande, 3 examples, 25 to 28 mm Scales all fallen Head 
and fins whitish, former with silvery 

Ban* marlau (Mltohlii) 

Mr Benson reports it from the Caloosahatchie tidal near Fort 
Myera 

IfNdoata Borlnfna (Curler) 

Three from Sand Key, 775 to 965 mm 

Lyodoatta tanaWa (Ransanl) 

One from Sand Key, 726 mm Anal narrowly edged with white. 

Fuaduhu atmilta (Baird and Girard) 

Eight from the stomach of a Louisiana Heron, 28 to 62 mm 
killed at Punta Gorda on March 31, 1925 One 56 mm taken from 
a stomach of a Least Bittern, killed at Charlotte Harbor, March 18, 
1925, by Mr Pennock 

Oambusta aflnta (Baird and Girard) 

Five from Punta Gorda, 24 to 34 mm , of whioh one from the 
Louisiana Heron 

Hatarandrla tormo«* AgaaeU 

One from Punta Gorda, 25 mm 

MfllhwWi lattytnna be Sueur 

Two from the Louisiana Heron at Punta Gorda, 33 to 50 mm. 
and two from the Least Bittern at Charlotte Harbor 55 to 60 mm. 

iynyiutfnu maehayi Swain and Mwk, 

Boca Grande, 37 examples 50 to 94 mm Snout 1} m head 
Dorsal on 2 body rings and 5 caudal rings Caudal rings 34. 

TTjfpnminiw a ty llle r Jordan and Gflberu 

One from Boca Grande, 25 mm. Snout longer than postooular. 
D 16, on 2 body and 1 caudal rings. Body largely brown. 

Btrasfytan ttanee (Walbaum) 

Two from Boca Grande, 40 to 65 mm. 
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Body very slender Jaws slender, lower at least $ to f longer 
than upper. Lateral line without lateral keel on caudal peduncle. 
D 15 A 17 Caudal lunate. Body and head above with pale 
yellowish brown, dotted with darker brown Fins all pale or 
whitish 

■troacjtara mutes (Wslbsum) 

Common at Captiva Pass 

ttnaptan taphidoma (Ruuanl) 

Four from Boca Grande, 24 to 50 mm Jaws short and strong, 
upper to eye equals rest of head Interorbital If in postoeular 
Dorsal with last rays high as first and together with median rays 
blackish Other fins whitish 

Hyportiunphni wirtfaadatni (Ranunl) 

Few at Captiva Pass 

fc w ooatas toUteas LtonS 

Several at Captiva Pass 

H olooa nlw u wnit i wili (Otbeek) 

One example at Captiva Pass 

Mo|U cophata* UnaA 

Captiva Pass 

Mufil owma Vbumclanne*. 

Six from Boca Grande, 17 to 33 mm 

flptqmwa bunrada (Walbaam) 

Eight from Boca Grande, 37 to 48 mm The scales, though very 
Bmall, are diBtinot along the lateral line and number upward of 80 

lards sards (Bloch). 

One at Captiva Pass, 762 mm between 9 and 10 lbs 

lariob Island) Valendeonaa 
Captiva Pass 

CaranU»M (UnnS) 

Captiva Pass 

CUecoseambms ehiyurai (LtenS) 

Six from Boca Grande, 10 to 14 mm Maxillary rather large. 
Preoperole with spine at angle and several smaller ones along edge. 
Lateral line unarmed. Caudal lunate. Ventrals distinct. 
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Twdrtm— «moBbm (Unn6) 

Eleven from Boca Grande, 10 to 20 mm. and 3 examples 28 to 66 
mm The largest of the smaller lot with depth 2 and oolor quite 
dusky Mr Benson reports adults at Captiva Pass 

Pomatamna Mltstrts (Linn*) 

Captiva Pass 
KMhyoratEOB cmidm (Unu8) 

One of 46 lbs at Captiva Pass 

Pomoxh ajarotd— (LacOptde) 

Common m Lake Trafford with the next two species. 

4i 

toponrfa tad* or Vilendennee 
M kr op U nu aafatto *A— (Uc4pMo) 

Borrsmu strut— (Bloch) 

Few of 15 lbe at Captiva Pa 88 
Fro ml cropt ftfttafau (UnnftK 

One of 15 lbe at Captiva Pass and 1 of 273 lbe at Fort Myers 
DipUetnun formoraa (Linn*) 

Captiva Pass, with the next four species 

Lotjanua Joes (Schneider) 

Lotion— 17 a (Bloch) 

Common to 4 lbe 

Ldtjamu snails (Cuvier) 

Oejnmu chryaur— (Bloch) 

Few taken 

Haa mo lan plunder! <L*c*ptde) 

One from Sand Key, 248 mm 

Aatoofeomna vtrglnkua (Unn*) 

Three from Sand Key, 200 to 223 mm 

Bt en oto o— ahi y ao p s (Linn*) 

Small example at Captiva Pass 
Ltfodoo rhomboid— (Linn*). 

Three from Sand Key, 206 to 230 mm 

Areho—rg— probatooephat— (Walbaum) 

Common at Captiva Pass, also the next 
loUeaops oooOaloa (Linn*) 
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Laioatamuj XAnthnro* LtcSpftde. 

One from Sand Key, 337 mm 

KratMnliiu UBMteini (UnnS) 

Abundant at Captiva Pass Appeared April 11, not biting well 

MontleJnhiu Itttonlli (Holbrook) 

Twelve from Boca Grande, 22 to 68 mm. Gill-rakers 5 + 8. 
Largely white, back with slight tint of light drab Fins all whitish 

ChMtodon upUtrntna (LlnnC) 

One from Sand Key, 137 mm 

PonncMrthM amataa (IinnS) 

One from Sand Key, 194 mm 

Pomaeutboj pun (Dloch) 

One from Sand Key, 210 mm This is very similar to the figure 
of Pomacanthus rathbum Miranda Ribiero 1 from Brasil. His figure, 
on the same plate, of Pomacanthus arcuatus is also like my speoimen 
of that species 

AnfHohthyi dharla (idnnS) 

One from Sand Key, 273 mm 

AsfrtMlttys laabelita Jordan and Rutttr 

One from Sand Key, 240 mm It differs from the preceding in 
the absence of a blue predorsal ocellus and the pale pectoral base 
and pale vertical fins 

1<mWmWH WfM (IinnS) 

One from Sand Key, 286 mm. 

Celyodon Martina (Bloch) 

Sue from Sand Key, 203 to 382 mm 

LtplMhttflf "* — itw (Uoni) 

One from Sand Key, 465 mm 
One from Boca Grande, 12 mm. 

Body brown. Dorsal and anal pale. Caudal brown, with 
broad white transverse basal band, narrowing medially. 

IMijliianlirl- (IinnS). 

Boea Grande, 29 examples, 13 to 30 mm. 

•'Aroh Mua. Nao. 'Bio Janeiro, 17, 1015, Chaetodontidae, p. 7, PI, lower 

figure. 
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Depth of smallest at anal origin 2, of largest If Mr. Hebard 
describes it as silvery mottled with greenish gray. Dots of silver 
on sides. Eyes golden, no black center. 

Atatm aoripta (Oabeok) 

Boca Orande, 9 examples, 23 to 90 mm All with caudal 
elongated, even very young 

SphowoldM lertniHium (Linn*) 

Boca Orande, 12 examples, 6 to 17 mm. 

Interorbital 1} in snout or 1} in large eye Body and head en- 
tirely covered with short bristles Back with a few scattered brown 
spots. No dark spots along sides Fins pale, uniform. According 
to Mr. Hebard shining, dull green and blackish, mottled above, 
silvery below. 

CUe ovetens sa h ef ft (Walbeum) 

One from Boca Grande 16 mm which agrees m every way with 
the nominal Lyorphaera gtbbota Evermann and Kendall Mr. 
Hebard notes it as dull yellowish olive and black, beneath with 
spines clear light yellow Eyes golden and black. 

Mr Benson found a few adults at Captiva Pass 

Onooeepfcabu nthiu (MKchlll) 

One at Captiva Pass 

Brasil 

A small collection was received from Messrs Rudolf M de 
Schauensee and James Bond, made in the vicinity of Parti during 
the late winter and early spring of 1928 

AH? USX te ss l rts s (Ourler) 

Sixty-eight examples, 35 to 73 mm All have the predorsal com- 
pletely sealed 

(ImSilimi WMtomxmtolBi (Gunther) 

One example, 36 mm , from Rio Inhangpy on March 6. Maxil- 
lary not quite reaching suture of second and third interorbitals. 

IfMHfMW wnlttmtw om. 

One example, 30 mm. 


Iff hW B bi ytDa Nlwniul new epedee. 
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suborbitals broad, largely cover ohee]c Gill-rakers 1 + 12, lan- 
oeolate, moderate. 

Scales 28 m median lateral senes to caudal base and 3 more on 
latter, 9 transversely at anal ongin, 11 predorsal Fins all naked 
except scaly base of caudal. Scales with 2 or 3 radiating striae: 
circuit imperfect Lateral line not evident. D. ii, 8, first branched 
ray long as head, adipose dorsal } of eye, A in, 22, fimt branched 
ray 1J in head, least depth of caudal peduncle 4; caudal forked, 
■lender pointed lobes equal head, pectoral 1%, ventral 1}. 



Hypheuobrycon tchauenteet new tpecies 

Pale grayish brown generally. Each scale on back and edge 
dusted with dusky, forming a reticulated appearance Dark 
ffindian streak down back and another following along ade opposite 
vertebral axis, darker along tail and caudal peduncle. Diffuse 
humeral dusky blotch nearly large as pupil Costal region and 
cheeks sprinkled with dusky dots Dark line along lower part of 
f fj) juut above ^^1 base and another at and along front of a n al 
base. Fins all uniform grayish. 

Type 31 mm Rio Inhangpy, Pari, Brasil Also three para- 
types, 25 or 26 mm , same data All obtained March 6. 

This species is greatly suggestive of Hmtgramnuu orikua Durbin 
from British Guiana, though with far deeper body and without a 
dark spot at the caudal base 

Named for Mr Rudolf M de Schauensee, who collected the type. 


Miisfrlmurtr beatt (SpwUr). 

Two examples, 28 to 30 mm from the Rio Inhangpy, ob- 
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tamed March 6, 1926, seem to agree with this species Their 
highly contrasted color pattern is apparently the result of formaline, 
especially the dark areas. I have compared the types of Phena- 
coqaater bond% Fowler and though much larger their light ooloration 
is largely reta ned through preservation in rum Compared with 
the same the young Pari examples have the depth 2}, snout 3 in 
head from snout tip, eye 2}; maxillary reaches beyond front eye 
edge or about opposite front pupil edge, length 2 m head, inter- 
orbital 3, gill-rakers 10 + 12, 2 radiating apical stnae and 6 or 7 
basal circuli on scales, first branched anal ray nearly long as head, 
blackish humeral blotch, less than eye in width though greater than 
eye-diameter in depth, placed 2 scales behind gill-opening, area m 
front and behind humeral blotch light or pale, narrow dusky line 
marks vertebral line, beginning 2 scales behind humeral blotch; 
fins grayish, front edges of dorsal, anal and ventrals all deep dusky. 
As the species is known only from Venezuela and Guiana its oc- 
currence at Pari is interesting 

BoUirinm wyttrtem (Unnfl) 

Nine from Pari, 93 to 150 mm. 

Ehamdta MbM (Vatoodennoa) 

Twelve from Pari, 92 to 154 mm 

HoptMtannuB Bmmtma (Va i ondannw). 

Two from Pari, 68 to 143 mm The smaller example with large 
and contrasted dark spots on lower surface of head and abdomen. 
Dark spots on body also larger and along lower side 10 slightly 
obhque dark BtreakB * 

Nfabnaabu aanaontu Bloch 

One from Pari, 207 mm 

labtrtM h M wI s Im (Patera) 

From Pari, 32 males and 53 females, February 20 Former 20 
to 28 mm and in only 2 examples the dark blotch present on lower 
side of tail just behind and above anal fin. The females all show 
at least traoes of the dark costal blotch 

F oio l l to trsaasri Kltaomann. 

With the preceding, 21 males, 16 to 30 mm 
Last dorsal rays from sharp point reaching back nearly to middle 
of caudal. Large black blotch at caudal base larger than eye in 
adults, smaller in young, always very distinct and contrasted. " Tail' 
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with yellowish tinge Five vertical lines of dusky-gray on side 
Dark band extends from middle of caudal base, outer edge largely 
blackish to middle of upper caudal edge, often giving forked ap- 
pearance above 

Nineteen females, 16 to 39 mm Dorsal rounded and caudal im- 
maculate Black basal caudal spot always present, though less 
than eye 

atrontjinra mtorop* (OUiuber) 

Depth 8 in head, body rather broadly depressed, head 3 in total, 
width 2f in postocular, snout 1| in head, jaws not completely 
closing basally, eye 3} in postocular, maxillary exposed, reaches 
opposite front pupil edge, inner row of teeth larger, come, well 
spaced, vertically oreot, interorbital 4f in postocular, level, with 
wide median depression No rakers Scales about 315 + 6 in 
lateral senes, 19 above lateral line, 9 below, predorsal about 210 
to occiput, 28 behind bye to preopercle ndge, rather broad keel 
along side of tail and caudal peduncle D m, 10, first branched 
ray If m postocular, last ray J lobe of fin, A ii, 14, first branched 
ray If m postocular, caudal If, equally emarginate, caudal pe- 
duncle depth half its width or 2} in eye, P i, 9, If in postocular, 
ventral 2f Light brown generally or only verv slightly dilute 
olivaceouB on back with each scale narrowly edged darker Upper 
edge of beak dusky Ins whitish Dark leaden band along caudal 
keel to blackish at middle of caudal Under surfaces all whitish 
Length 222 mm (beak tip damaged) 

One from Pari, agreeing m most every way with Gfinther’a 
descnption of Belone mtcrops from the Guianas 

Mnmmii (Heckel) 

Depth 2 to 2| . head 2f to 2f, width If to 2, snout 3f to 31, eye 
2f to 3, greater than snout or mterorbital or equals interorbital with 
age, maxillary reaches eye, 3f to 3f in head; mterorbital 3f to 3f, 
nearly level or only very slightly convex Rakers 3 + 5, short. 
Scales 16 or 17 + 8 + 1 or 2, 3 above, 9 below, 7 or 8 predorsal 
extending forward opposite front pupil edge, 3 or 4 rows on cheek 
to preopercle ndge, 11 or 12 basal radiating stnae, 38 to 44 apical 
points with 6 to 8 senes transversely less developed D XV, 11, 
fourth spine 3 in head, fifth ray If to If , A 111, 8 or 9, third spine 
2f to 3, fifth ray If to If, caudal rounded, life to If; least depth 
caudal peduncle 2f to 21, pectoral If to If, ventral If to If Dull 
brown, paler on head below and belly About 8 vertical dark trans- 
verse bands, third with blackish blotch just below lateral line and 
nearly large as eye; last with small black blotch at caudal base 
above. Diffuse dark streak or blotch on cheek below eye Ins 
brownish. Fins grayish, soft dorsal with several darker bands in- 
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dined forward and traces of several darker transverse bands on 
caudal Outer ventral edge dusky Length 35 to 54 mm. 

Four from Pari. 

Bolivia 

During 1021 a collection comprising small fishes was purchased 
by the Academy from Jos4 Steinbach It was obtained from Buena- 
vista, or environs, m the Department of Santa Crus, m eastern 
Bolivia The drainage area is m the headwaters of the Rio Madeira 
and eventually the upper Amasons 

Njuurartomoa tUpmiSw Fowler 

Fourteen from Buena vista 28 to 34 mm 
Four from cunchecito, campos de Dolores, Buena vista, 500 m 
March 7 

From cornente pequefia, campos de Delores, Buenavista, 115 
examples, 24 to 41 mm Elevation 500 m 

ChUMkttoa iMdSl— Reinhardt 

Four from Buenavista 28 to 31 mm 

One from cunchecito, campos de Dolores, Buenavista, 500 m 
March 7 Length 30 mm 

Nine from cornente pequifta, March 12 to 20, 24 to 30 mm long 

Aatruuc bhnacnlataa <unn«) 

One from quebrada en la campos, region Dolores, January 1921. 
Length 68 mm 

Two from comentes pequefia, campos de Dolores, 500 m 
March 10 to 14 Length 48 to 72 mm 

Haadtraansoa a aha a tda a (SMndachnor) 

Twenty-four from quebrada en la campos, region Dolores, 500 
m January to March 6 Length 24 to 39 mm 
Forty-four from cunchecito, campos de Dolores, 500 m March 
7 Length 14 to 28 mm 

From conentes pequefia, campos de Dolores, 500 m Match 10 
to 20. Length 14 to 39 mm., 165 examples 

IhykiwteiH mUMm (Boulmfor). 

Two from Buenavista, 19 to 26 mm. 

Four from cunchecito, campos de Dolores, 500 m. March 7. 
Length 20 to 25 mm 

One from oomente pequefia, campos de Dolores March 12. 
Length 23 mm 
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Though known only from the Paraguay basin in Brasil and 
Paraguay the examples before me are in agreement with Eigen- 
mann’s description and figure * The species is therefore also an 
inhabitant of the upper basin of the Madeira 

Mosnkhansh kpktan (Kner) 

Two from quebrada, campos de Dolores, 600 m January 
Length 35 to 38 mm 
Seven, same data March 6 

Length 33 to 36 mm These without any dark humeral blotch 
Base of each caudal lobe yellowish, border and median rays of fin 
dusky Narrow leaden vertebral line on side of body broadens 
little at caudal peduncle 

Seven from comente pequefia, campos de Dolores March 10 
to 20 Length 27 to 38 mm 

Erythrimu* wfUuliuu (Schneider) 

One from Buenavista, 109 mm 

Opnaotas eanpo Unn« 

One from Buenavista, 175 mm 

Pjrgkttun rtralstoa (Valendeonee) 

Example 168 mm long in poor preservation, also headless bodies 
of 7 others about same size All without definite locality Pos- 
sibly they may have been brought from Lake Titicaca? 

Aeoltfsas pc rtele g r e nrie (Heneei) 

Depth 2}, head 2} to 2}, width If to 2, snout 3} to 3} from snout 
bp; eye 3 to 3}, greater than snout, 1 to 11 in interorbital; maxillary 
reaches to or slightly beyond front eye edge, 3 to 34 in head, inter* 
orbital 2} to 2|, broadly convex Rakers 2 + 6, short. Scales 
15 or 16 + 7 + 1, 3 above, 8 or 9 below, 9 or 10 predonal forward 
opposite front eye edge, 3 rows on cheek to preopercle ndge, 11 or 
12 basal radiating striae, 46 to 69 apical points with 4 to 8 trans- 
versely less developed D. XV, 9 or 10, fourth spine 2} to 3^ 
in total head, length fourth, ray If to 14, A III, 8, third spine 2} to 
24, fifth ray 14 to 14; caudal rounded, 2| to 3 in combined head and 
body to caudal base, caudal peduncle depth 24 to 24 , pectoral 1 
to 14; ventral 1 to If. Rather dark brown generally, with about 
8 obscure transverse dark bands, broader than interspaces. Black 
band from behind eye, below lateral line to third dark transverse 
band where forming spot but little lees than eye. This band in- 
distinctly reflected over upper part of tail toward black blotch at 
bases of up per caudal rays. White band narrowly around tap of 

■Mam. Mu*. Comp< 3poL, 43, pt. 2, 1918, p 178, PL 24, fig S 
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snout, includes nostnl and reaches front eyeedge. Below eye 
posteriorly blackish blotch on cheek above Fins all more or lees 
dusky, caudal more grayish and with about four oblique deeper 
dusky lines basally 

One from quebrada, campos de Dolores, 600 m Length 74 mm 

One from comente pequefia, campos de Dolores, 600 m Length 
53 mm 

The species previously known from the Rio Paraguay and Rio 
Grande do Sul 

•Mquidt&S ptraftujtntfc Blgeomum and Kennedy 

Depth 2} to 2}, head 2} to 2}, width 1} to 2, snout 3 to 31; eye 
2^ to 31, greater than snout or interorbital, though equals latter 
with age; maxillary to front eye edge, 3 in head, mterorbital 3 to 
31, only very slightly convex or largely level medially Rakers 
1 + 6, broad, short Scales 14 or 15 + 8 or 9 + 2, 3 above, 8 
below, 8 predorsal forward opposite front eye edge, 3 rows on cheek 
to preopercle ndge, 12 or 13 basal radiating stnae, 66 to 103 apical 
points with 8 or 9 transverse senes of basal elements D XlV, 8 
to 10, fourth spme 2} to 3 in head, fourth ray 1| to 1}, A. Ill, 7, 
third spine 2} to 21, fourth ray 1} to 1+ caudal truncate behind, 
1 to ltfr, least depth of caudal peduncle 21 to 21, pectoral 1. ven- 
tral 11 to 11. Brown generally, slightly paler below Eight darker 
transverse bands, with second to fourth broken at lateral line. 
Blackish brown band from upper hind eye-edge to fourth dark trans- 
verse band, ending as blotch little larger than pupil below lateral 
line Small blackish spot, little less than pupil, at bases of upper 
caudal rays. Brownish bar from lower hind eye-edge across post- 
ocular and opercle Dark vertical bar below eye on cheek. Dor- 
sals and caudal grayish Pectoral pale Ventral and anal dusky- 
gray Length 60 to 80 mm. 

Five from comente pequefia, campos de Dolores, 600 m March 
10 The upper dark postocular band variably forms senes of 3 
blotches with only very narrow isthmus of connecting color m 
some cases 

GrttteteUa tepidota Heckei. 

Depth 4, head 2f, width 2}; snout 4 from snout tip; eye 4, equals 
snout or mterorbital; maxillary reaches opposite front pupal-edge, 
2} in head; mterorbital 4, level; hind preopercle edge minutely 
Berrate Rakers 3 + 9, robust, lanceolate. Scales 22 + 11 + 2 
in lateral line, 4 above, 9 below, 16 predorsal forward midway in 
interorbital, 6 rows on cheek to preopercle ridge; 11 basal radiating 
stnae, 23 to 24 apical denticles with 6 or 7 in transverse sanies. 
D. XVII, 14, tenth spine 2} m total head length, eleventh say If; 
A. Ill, 9, third spine 3}, seventh ray 2tfe; caudal convex behind, if; 
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caudal peduncle depth 34, pectoral 1}, ventral 1). Brown above, 
paler below. About doien diffuse darker transverse bands over 
back. Dark brown band includes bps to eye, then across postooular 
to just over poctoral base and obscurely along median axis of body. 
Black ocellus with whitish margin, little smaller than eye at caudal 
base little superior Dorsals and caudal grayish, soft dorsal with 
several whitish or pale bands obliquely forward and bordered dif- 
fusely with darker Several similar transverse bands irregularly 
on caudal. Anal whitish basally, deep grayish terminally Paired 
fins pale Length 65 mm 

One from comente pequefta, campos de Dolores March 14 

Argentina 

A collection of dned skins of some of the larger food fishes from 
Buenos Aires, was received through the Argentine Government m 
1917 Also a small collection of alcoholic fishes, purchased from 
Pedro Sen6 The marine forms were obtained on the Atlantie 
coast of the Mar del Plata off Buenos Aires m February to March 
1922 The fresh-water forms are from the Rio de la Plata 

MuMas mwtabu (LinnO 

Dry skin 629 mm 
Cmtaatas pltfimi a anther 

Depth 2f to 3, head 34 to 31, width 2 to 24, snout 3} to 34, 
eye 4 to 44, 1} to 1} in snout, 14 to 1} in interorbital, adipose lias 
rather wide, maxillary 4J to 4} m head; mterorbital 2f to 2}, 
broadly oonvex, nostrils together, hind one midway in snout, sub- 
orbitals broad, completely cover cheek No rakers Scales 46 
to 51 + 5 to 7 in straight lateral line, 12 above, 8 or 9 below, 21 to 
23 predorsal, 0 to 2 apical radiating striae, circuh moderate. D. n, 
8, i or 9, i, first branched ray 1 J to 1$ in head, adipose fin 3 to 3}; A 
m, 7, i, first branched ray 11 to 2, caudal peduncle depth 2} to 21, 
pectoral 11 to 1}; ventral 1} to 11, caudal well forked, 3 to 34 m 
combined head and body Body largely overlaid with silvery re- 




blotch at base of caudal medianly Dorsals and oaudal brownish, 
other fins pale Ins pale. Length 118 to 157 mm 

Three from Rio de la Plata. They agree with Gttnther’s de- 
scription, based on 2 examples 153 mm.* 

ftoSUodu pUteaais Holmbarg 

Depth 3. bead 31, width It, snout 2f ; eye 64.24 m snout, 34 in 
interorbital; mouth width 2f in head; interorbital 2; frontal fon- 
tanel to occi put, postorbital wide as eye, infraorbital* narrow so 

• Ann Mag Nat Hist. London, (5) 6, 1880, p 12. Rio de la Plata. 
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that forward half of cheek naked to preoperele ndge, suborbitals 
and opercles finely Btnate Scales 43 + 6, 9 above, 7 below, 21 
predorsal, tubes in lateral hne slender, simple, well exposed, median 
Basal stria and 1 to 5 transverse radiating apically, 28 to 60 im- 
perfect apical denticles and circuit fine D. ii, 0, first branched 
ray If in head, A m, 8, i, first branched ray 2, small adipose fin 
4f , caudal peduncle depth 2), caudal 1A, emargmate, lobes rather 
rounded, pectoral If, ventral If Back brown, below paler Edge 
of each scale on back narrowly darker Fins dull brown Length 
600 mm 

Buenos Aires 

bmtMoW Valenciennes 

Depth 31, head 3}, width 2, snout 3f , eye 0, 2} in snout, 2} in 
interorbital, maxillary 1} in head, teeth in jaws umsenal, come, 
above 38-14-37, below about 60 ?, mterorbital 3f in head, broadly 
convex, all bones of head more or less stnate, especially enormously 
enlarged suborbitals, panetals and frontals with some rugose 
striae Scales 92 + 5, 17 above, 11 below, 64 predorsal, tubes m 
lateral hne broadly exposed and each with 3 or 4 pores, 10 to 26 
apical stnae, imperfectly radiating and circuit fine. D n, 9, 
first branched ray 1^ in head, A hi, 21, first branched ray 2§; 
adipose fin 64, caudal peduncle depth 3, caudal 14, very slightly 
emargmate behind, pectoral If, ventral 2} Back brownish, lower 
surfaces paler Above lateral hne each row of scales with dark hne 
medially, producing longitudinal parallel lines Fins all pale 
brownish, little dusky at bases of caudal and anal Length 683 mm 

Buenos Aires 

Important obtnridni (Valenciennes) 

Depth 34 to 3f; head 3} to 3}, width If to 2|, snout 2f to 2f, 
eye 4f to 6i, 2 to 2} in snout, 2 to 3 in mterorbital, maxillary 3} to 
4f in head, 6 compressed incisors in front of each jaw; front nostril 
short tube midway on side of snout, bind one larger pore httle 
nearer front nostnl than eye, mterorbital eonvexly elevated, 2 to 
2f in head, postorbital nearly wide as eye, infraorbitals narrow, 
cheek greatly exposed, opercles and suborbitals smooth Scales 
37 + 3, 6 or 7 above, 6 below, 14 or 16 predorsal; 0 to 1 basal radi- 
ating stria, 3 to 8 apical and circuh very fine. D u. 9, i or n, 10, i, 
first branched ray If to 1}, adipose fin 4 to 4f, A. in, 8, I, first 
branched ray If to If; caudal peduncle depth 2f; pectoral 1| to 
If; ventral If to If: oaudal 2f to 34 in combined head and body, 
well forked Back Drown, with about 8 to 10 broad diffuse trans- 
verse blotch-like bands on back, sometimes more or lees variable. 
Under surface paler Dorsal and caudal with brownish, other fins 
whitish. Length 240 to 340 mm. 

Two from the Rio de la Plata. 
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litgruu <iirii>«i (Ouviw) 

One example 102 mm Rio de la Plata 

Loeiopimalodui p«ll (Valeadmne*) 

Depth 6 to 6f, head 3} to 3), width 1}, snout 2^r to 2}, eye 11 
to Ilf, 5} to 6 in snout, 2} to 2f in interorbital, mouth width 2f 
to 2} in head, villiform teeth in broad bands in jaws, upper with 
inner triangular extension behind and in 7 or 8 irregular senes m 
both jaws; palate edentulous, maxillary barbels to anal ongin or 
midway in adipose fin, sometimes nearly to end of latter, outer 
mental barbel to middle of depressed ventral, inner mental barbel 
midway or f in depressed pectoral , front nostnl dose to front snout 
edge, hind one at first } in Bnout, interorbital 5 to 5f in head, broadly 
depressed, frontal fontanel extends but little beyond eyes and small 
round fontanel at base of occipital process, interoccipital space to 
dorsal buckler 51 to 6} in head, top of head with fine osscus stnae 
longitudinally, also opercle with fine radiating Btnae; skin of head 
with rather large reticulating venules Rakers 4 + 13, lanceolate, 
rather short D. I, 6, I, slender smooth spine flexible terminally, 
If to 1} in head, first ray 1} to If, A iv or v, 8, i, first branched 
ray 2 to 2f, caudal peduncle depth 3} to 3}, pectoral If to If, 
slender spine flexible terminally, outer edge smooth, inner edge 
with about 20 very short denticles, ventral If, to If, adipose fin 
long, low, 3 to 3f m combined head and body, caudal 3 to 3f, greatly 
forked, lobes slender. Uniform brownish above, dull silvery re- 
flections on sides and lower surface pale grayish Fins very pale 
brownish Dorsal, adipose fin and caudal with grayish Maxillary 
barbels dull brown, mentals whitish Length 200 to 225 mm 

Three from the Rio de la Plata 

Also a large dry example, 885 mm from Buenos Aires 

Depth 4f, head 4, width If, snout 2; eye 17, 8 in snout, 4 in 
interorbital, mouth width 2^ m head, maxillary barbel not quite 
reaches ventral, outer mental to depressed pectoral tip, inner 
mental to depressed pectoral tip, inner mental slightly beyond pec- 
toral ongm, interorbital 4 in head, inter-occipital space to dorsal 
buckler 3f, caudal peduncle depth 31, ventral If; adipose fin 3} 
in combined head and body, caudal 5f. 

Bhamdto cottaa (Quojr and Oaimard) 

Depth 4 to 4f ; head 3f to 3}, width If to If; snout 2f to 2f; 
eye 6 to 7f , 2f to 3f in snout, 2f to 3 in interorbital, mouth width 
2f to 2f m head, teeth in villiform bands tn jaws in 4 to 6 irregular 
senes; vomer toothless, maxillary barbels to ventral origin in adult, 
to middle of anal or caudal base in small examples, outer mental 
barbel to pectoral origin in adult, to depressed pectoral end in 
smaller examples; inner mental barbel not to gill-opening, to peo- 
toral ongm in small examples, front nostnl close to snout end, hind 
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noatnl at last } in snout, mterorbital 3 to 3$, very slightly convex; 
frontal fontanel not extending beyond level of hind eye edges; 
mteroccipital space to dorsal buckler 3f to 5 in head; operole finely 
stnate Rakers 4 + 8. lanceolate, rather robust Humeral pro- 
cess covered with thin skin, 21 to 2} m depressed peotoral Cluster 
of pale pores at interorbital and another at operole below D I, 7, 
i, smooth slender spine 21 to 31 in head, first ray If to 21, adipose 
fin 31 to 31 m combined head and body; caudal 3f to 41, deeply 
forked lower lobe usually longer; A. nr, 7, i, first branched ray 2f 
to 2f in head, caudal peduncle depth 2} to 3, pectoral 11 to 1}, 
ventral 1} to 21 Back and upper surfaces brown, below on head 
and abdomen whitish Ins brownish. Maxillary barbels brown, 
mentals white Fins brownish to dusky, paired ones little paler 
basally Length 170 to 278 mm. 

Three from Rio de la Plata 


Htptap tent mauMncm (Valenctennw) 

Depth 91 to 9f; head 51 to 51, width If to 11, snout 2} to 2}; 
eye 5f to 6), lids not free, 21 to 2f in snout, 11 to If in interorbital; 
mouth width 21 to 21 in head, villifonn teeth in broad bands in 
jaws, of 5 or 6 irregular senes, palate edentulous; maxillary barbels 
to first third or middle of pectoral, outer mental barbel not quite or 
to pectoral ongm, inner mental barbel only slightly shorter, front 
nostril dose to front snout edge, hind nostril at last third in snout, 
mterorbital 4f in head, flattened, frontal fontanel not extending 
beyond eyes, occipital process very short, mteroccipital space 
greater than head, which entirely covered with thin skin above 
Rakers 2 + 6, short, lanceolate. D I, 6, i, slender flexible spine 
2 to 2} in head, second ray 1| to If, A iv, 14, i, first branched ray 
2} to 3, adipose fin slightly leas than half total length, adnate with 
caudal, caudal peduncle depth 3j to 3} in head; caudal 1} to 1}, 
obliquely rounded behind, with supero-median rays longest, pec- 
toral If to 1}, spineless, rounded; ventral 1} to l|, vent between 
middle of depressed ventrals Largely brown, paler to creamy or 
whitish below on head and abdomen Broad deeper brown band 
across postoccipital region. Dark brown blotch dose before dorsal 
and another close before adipose fin Dorsals and caudal grayish, 
other fins whitish Maxillary barbels brown, mentals whitish. 
Length 138 to 148 mm. 

Two from Rio de la Plata 


Ptoslodns slhtams (VtlandaniiM) 

Depth 3} to 4$, head 3 to 3), width 1} to If, snout 2A to 21; 
eye 4 to 10i, 1} to 5J in snout, 1 to 4$ m mterorbital; mouth width 
2} to 2} m head; teeth villifonn, m broad bands in jaws of 6 to 10 
irregular series, 2 small rounded approximate patches of villifonn 
teeth on vomer, often rudimentary or absent in young; twyniUiy 
barbels to anal ongm in young, larger with age, to caudal base in 
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some examples, outer mental barbel to middle of depressed pectoral 
in young, to tip of fin with age; inner mental barbel not quite to 
gill-opening m young, to pectoral origin with age, front nostnl 
close to snout edge, hind one short sht at first third in snout; inter* 
orbital slightly oonvex, 21 to 3} in head, cranial bones, operates, 
humeral plate and doreal buckler rugose with age, frontal fontanel 
reaches base of occipital process in young, reaches hind eye edge 
with age. Rakers 6 + 17, lanceolate, slender. Humeral process 
1$ to 2 in depressed pectoral fin D. I, 6, smooth spine If to If 
in head, first ray If to If, A. v, 8, I, first branched ray If to 2f, 
caudal peduncle depth 3f to 3f; caudal 1 to If, strongly forked, 
upper lobe longer with age, pectoral If to If, outer and inner 
edges of spine finely serrated, ventral If to 2, adipose fin If m 
adult, little greater than head or 31 in combmed head and body. 
Back and upper surface brown, with silvery reflections on sides of 
head On sides brown color sharply defined in adult from whitish 
of lower surfaoe, also parallel whitiBh line along lateral line Fins 
mostly brownish terminally Lips whitish Ins brown Maxil- 
lary barbel brown, also outer mental of adult, all mentals white in 
young Length 83 to 348 mm 
Ten from Rio de la Plata 


F to slod — dsrtss (Bloch) 

Depth 4: head 4, width If, snout 2; eye 6f, 3f in snout, 2f in 
interorbital, mouth width 3 in head, maxillary barbel roaches adi- 
pose fin ongin, outer mental to pectoral middle, inner mental f to 
pectoral origin, interorbital 3f in head, frontal fontanel extends 
opposite hind eye edges, cranium, dorsal buckler and humeral 

f recess finely rugoee-etnate, as finer radiating striae on opercle. 
) II, 6, second spine entire, compressed, If in head, first ray If; 
adipose fin If, A n, 8, first branched ray 2; caudal peduncle depth 
2f, caudal 1 ; widely forked, pectoral If, compressed spine with 
outer edge shghtly roughened but not distinctly dentioulate, inner 
edge with row of small imperfect denticles, ventral If Back and 
above brown, below pale to whitish Fins brownish Maxillary 
barbels brown, mentals white Length 366 mm 
Buenos Aires Differs from Ptmelodua valenctenma in its much 
narrower cranium, or interorbital 4} (compared with 3f) 

Plmilodm valttotoaata (LtUken) 

Depth 4f ; head 3f, width 2, snout 2f ; eye 6, 2f in snout, 2f in 
interorbitaf; mouth width 3f in head, narrow bands of fine teeth 
in jaws each in 3 or 4 irregular series; palate edentulous; maxillary 
barbels reach anal, outer mental f of depressed pectoral, inner 
mental to middle of depressed pectoral, front nostnl close to upper 
snout edge, hind one at last f in snout, cranium, mterdonal bnage 
and humeral process finely rugose, frontal fontanel not extended 
behind eyes. Rakfts 20 + 53, lanceolate, slender Humeral 
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process 2f in depressed peotor&I fin D I, 6, compressed spine 
with front edge smooth, hind edge with fine antrorse serrae, spine 
1} in head, first ray If; A. iv, 13, i, first branched ray 2, adipose 
fin 1}, caudal peduncle depth 2}, caudal 1, sharply forked, pectoral 
11, compressed spine finely serrated on both edges, serrae 38 on 
outer edge, ventral If in head Back brown ; with silvery sheen on 
sides, below whitish Fins all pale brownish, paired ones with 
whitish Maxillary barbel brown, mentals pale brown Length 
225 mm 

One from Rio de la Plata 

PsMdopUtyttoma mnmus A»»—U 




mterorbital , mouth width 2| m head, maxillary barbel reaches little 
beyond eye or only 2 in head, outer mental 2|, inner mental 3J; 
mterorbital 3} , frontal fontanel extends orbital length beyond hind 
eye edge, cranium weakly striate D 1, 6, first ray (damaged) 3 ? 
in head, adiposo fin length 4, A v, 9, 1 , first branched ray 3}, caudal 
peduncle depth 6}, caudal 3, lobes deeply separated by median 
notch behind, rounded, rays greatly expanded, pectoral 2f, smooth 
slender spine 1} in fin, ventral 3 m head Brown above, paler 
below AH of trunk and tail above and on sides with dusky-olive 
spots, rather regular, smaller than interspaces and those on sides of 
back more or less joined or as short horizontal bars AH fins with 
smaller and much more numerous blackish spots, especially ter- 
minally on fins Head without spots Barbels brown Length 
2130 mm 

Buenos Aires 

Ftaradwai snonloraa (VaieodonnM) 

Depth 4}, head 4}, width 1; snout 3; eye 12J, 5 in snout, 5 in 
mterorbital, mouth width 2j in head, maxillary barbel reaches 
first i of pectoral, outer mental about | to pectoral ongm, inner 
mental sbghtly shorter, broad bands of villiform teeth m jaws, m 
about 8 to 10 irregular transverse senes, mterorbital 3 in head, 
frontal fontanel extends back little behind hind eye edge; cranium, 
dorsal buckler and humeral process rugoeely stnate, also suborbitals 
and Bmall upper portion of opercle, humeral process 1$ m pectoral 
spine. Lateral line with 26 keeled bucklers D II, 6, i, second 
spine with 67 spines along front edge, termmaUy largest and beet 
developed, only about 7 imperfect small denticles along hind edge 
medially, second spine 1J in head, adipose fin 34, A iv, 8, i, first 
branched ray 14, caudal pedunole depth 4|; caudal 1}, broadly bi- 
lobate with hind edge little incised, pectoral spine 14, outer antrorse 
seme 66 or 66, inner 38 to 40, ventral If in head. Dark brown 
above, belly and under surfaoe of head paler Fins all brownish. 
Length 694 mm. 

Buenos Aires. 
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Loriswto imu Valandonno*. 

Depth 71, head 4}, width 1 A, snout 1}, eye 8}, 5 in snout, 3 in 
interorbital; mouth width 4} in head, mterorbital 3f Bony 
bucklers 34 + 2 in lateral hne, of which last 4 in caudal peduncle 
side form single ndge, 4 predorsal, 23 postdorsal D. I, 7, slender 
spine about equals head, A I, 5, second branched ray 1$, caudal 
peduncle depth 6f, caudal emarginate, (damaged) If?, pectoral 
11. ventral 1. Uniform brownish, belly and under surface of head 
paler Length 517 mm 

Buenos Aires 

MsnfaU* MCmttMlula (Valondetmea) 

Depth 6 to 7, head 4 to 41, width 21 to 21, snout 31 to 31, eye 
31 to 31, 1 to 11 m snout, maxillary 3} to 3| in head, lower jaw 
slightly included in upper, teeth in bands in jaws, small, in 3 or 4 
irregular transverse senes, no vomenne teeth, mterorbital 34 to 4 
in head, broadly convex Rakers 6 + 15, lanceolate Scales 46 
to 51 + 5 or 6 in median lateral series, 11 transversely at spinous 
dorsal and anal, predorsal 37 to 39, 17 to 19 basal bracket-like 
circuli, apically scales smooth or abraided D IV or V — ii, 8, i or 
9, i, second spine 3 to 3| in head, first branched ray 1} to 2f, 
spinous fin inserted slightly behind anal ongin, A n, 13, I to 15, 
i, first branched ray If to 2, caudal peduncle depth 2f to 2J. caudal 
1 to If, well forked, pectoral If to If, not reaching ventral, which 
If to If Pale brownish, generally uniform Sides of head and 
ins silvery Broad silvery band one scale in width from pectoral 
axil to caudal base medially, with gray marginal hne above. Fins 
all pale, dorsals and caudal with grayish tint Length 55 to 80 
mm. 

Seven from Rio de la Plata These agree with Evermann and 
Kendall’s figure of Odontwthe# perugtae 4 It is quite evident that 
this nominal form and Athenmchthys pkUensta Berg are synonyms 
of Athenna a rgenttnerms Valenciennes The nominal Bpecies 
grouped under Auatrommtdta Hubbs seem to me to best fall with 
Odontesthes Evermann and Kendall 

Wi«Wi boasriwah (Valeaatennea) 

Depth 6f, head 3f, width If, snout 2,^ from snout tip, eye 8, 
21 in snout, 2f in mterorbital; maxillary reaches first thud in eye, 
2} in head, bands of fine come teeth m jaws, m 5 or 6 transverse 
irregular rows above and 7 or 8 below, mterorbital convex, with 
median depression, 3} in head Scales 55 from shoulder to caudal 
base, 14 transversely between anal onpn and spinous dorsal, 52 
predorsal; 100 to 105 basal bracket-like ctrouh, apically scales 
abraided. D. V.— n, 8, i, first spine 4f in total head length, first 

4 Proc U 8. Nat. Jtfui, 31, 1906, p 94, fig 3 
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branched ray 2}, A. n, 17, i, first branched ray 2}; spinous dorsal 
almost entirely placed before anal; caudal peduncle depth 41; 
caudal If, forked, pectoral It; ventral 2f Largely uniform dull 
brownish Fins all pale like body. Length S68 mm. 

Buenos Aires 

Hoftt braitHtnala Agudi 

One 520 mm. Buenos Aires Soft dorsal and anal acalsleas. 

Sards sards (Bloch) 

One 512 mm Buenos Aires. Typical of the species, with 21 
dorsal spines 

Stn>nnUu« mscalstns Vslcndcnnm. 

Depth 2f; head 5, width 12; snout 3); eye 41, If in snout, 1} 
in interorbital, maxillary 3} m head; interorbitaf 2), convexly ele- 
vated D VIL 38 ?, first branched ray If in head, A III, 35, first 
branched ray 1}, caudal pedunole 21, pectoral 44; caudal 4 m com- 
bined head and body, forked. Brown above, pale below, evidently 
whitish. Back with many dose-set darker brown ellipsoid blotches, 
their long axes horizontal. Fins brownish. Length 363 mm 

Buenos Aires Evidently the spedmen I described from Rio 
Grande do Sul, Brazil, as Stromateua bramltensw * is the same. 

IsrtoU rtrottua Vatoacteanw. 

Depth 5; head 32, width 2; snout 2f from snout tip, eye 7, 2| 
in snout, 2| in interorbital, maxillary reaches slightly beyond eye 
front. 2} in head, expansion equals orbit; interorbital 3 in head. 
Cheek with 14 rows of scales. Preoperde ndge and front of operde 
finely stnate. D YII — n, 19 ?, third spine 7 in total head length; 
first branched ray 22, A. II — ui, 16, first branched ray 2}; caudal 
peduncle depth 52, caudal 12, strongly forked, lobes slender: pec- 
toral 1}; ventral 2| Back olivaceous, below pale. Fins all dull 
brownish Dark shade, apparently traces of dark band from nape 
through eye to preorbital Length 813 mm. 

Buenos Aires This specimen evidently abnormal in its few 
dorsal rays, usually given as 28 to 30, the anal 19 to 21. 

Faroe* Meat** (Jeoyw) 

Depth 22 to 2|; head 3| to 4, width If to 2f; snout 32 to 3} from 
snout tip; eye 52 to 5{, If in snout, If in interorbital; maxillary 
If in head, expansion 1 to 1A in eye, reaches well beyond eye; 
bands of fine, conic, simple teeth in jaws, in 4 or 5 irregular senes; 
interorbital 3f to 4 in head, convexly elevated. Rakers 8 + 15, 
slender, lanceolate. Seales 148 along lateral hne to caudal base, 
38 abov^to soft dorsal origin, 70 below to soft anal origin; cycloid, 

• Pros Acad Nat 8cL Phil*., LVIII, 1906, p. IIS, fig 2. 
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circuit 17 to 34 D VI, n, 35, i or 36, i, first branched ray 12 in 
total head length; A II — ix, 33 to 35, i, first branched ray It to 
1}, caudal peduncle depth 3| to 4; pectoral 1}, caudal 2f to 2f in 
combined head and body Back dark drab-brown till midway on 
side, lower half silvery-white Vertical fins more or leas brownish, 
dorsal darker terminally Pectoral dull brownish Elongate black 
hortsontal blotch at lower bases of pectoral rays, If m pectoral fin. 
Length 316 to 450 mm 

Buenos Aires, larger dry skin 

Pntnitnmm uttetrtx (Unn6) 

Two from Buenos Aires, 317 to 630 mm , larger dry skin 

PaMkbUirs trash* (Talendeonot) 

Depth 3f; head 3f, width 2; snout 32; eye 5|, If in Bnout, 1} in 
mterorbital; maxillary reaches opposite eye, expansion 2 in eye, 
length 34 in head, teeth in bands in jaws, in 6 or 7 irregular senes, 
fine bands also on vomer and palatines, mterorbital broadly convex, 
4| in head; preopercle edge and free preorbital edge finely denticu- 
late Musue, interorbital, mandible and lower preopercle flange 
cavernous. Rakers 7 + 14, lanceolate Scales 64 + 3, 10 above, 
18 below, 52 predoraal, 15 rows on cheek to preopercle ndge, 14 
basal parallel stnae, apical denticles 40 to 42 with 10 or 11 trans- 
verse senes of basal elements and circuli moderately coarse D X, 
1, 12, fourth spine 12 in head, third ray 2, A. Ill, 9, i, second spine 
2|, second ray If, caudal pedunole depth 22, caudal 12, slightly 
emarginate, truncate as expanded, pectoral 12 , ventral If Brown 
above, white below On back ana upper surface of head base of 
each Boale with small deep brown spot Dorsals and caudal gray- 
brown, finely spotted with deep brown Anal whitish, with few 
small brown spots. Paired fins whitish Length 280 mm 

Rio Negro, Patagonia 

AauftMtu paUehonlcM (Jenyni) 

Depth 2} to 32; head 22 to 2}, width 2 to 22, snout 42 to 4| from 
snout tip. eye 4} to 5, 1 to 12 m snout, maxillary reaches opposite 
hind pupil to hind eye edge, expansion 12 to If in eye, length 2f 
to 22 in nead; teeth in bands in jaws, on vomer and palatines, fine, 
villifonn; 4 to 6 an tenor outer short upper canines and 3 to 5 medi- 
ally on each ramus externally, mterorbital 62 to 7} m head, very 
sli ghtly convex, If to If in eye; 29 to 33 denticles along hind pre» 
operate edge and 3 antrorse spines below. Scales 78 + 7, tubes 
45 + 1, 20 scales above, 28 below, 57 predorsal, 23 rows across 
cheek; 8 to 10 basal radiating stnae, 12 or 13 apical dentioles with 
3 or 4 transverse series of basal elements, areuli coarse D. XIII, 
14, x or 15, x, fourth spine 22 to 2} in total head length, fifth ray 
2f to 22; A. Ill, 7 ) 1 , second spine 3, third ray 2f, caudal peduncle 
depth 3| to 4; caudal If to 1}, convex behind; pectoral 1} to If, 
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ventral 2^ to 2}. Largely dark drab-gray, scarcely paler below. 
Trunk and tail with dark or dusky reticulating lines, these also 
extending on vertical fins Dusky blotch between upper and 
median opercular spines marginally Dorsals brown Caudal and 
anal dusky-brown Paired fins dusky terminally, medially pale 
olivaceous Ins dull grayish Length 200 to 325 mm 

Buenos Aires, larger, dry skin 


pagras Unn# 

Depth 2} to 2f , head 3, width 2 to 2^, snout 2 to 2}, eye 4$ to 
4{, 2 to 24 in snout, 1J to 1$ in interorbital, maxillary not quite to 
eye, 2} to 2} in head, 4 canines m front of each jaw, 2 rows of molars 
in each jaw, hmd nostnl oblique slit, nearly 3 times front one, which 
J of eye-diameter before front of eye, interorbital 3} to 3} in head, 
convexly elevated, preopercle edge entire Rakers 7 + 9, short, 
compressed, robust points Scales 52 ? to 57 to caudal base, 7 
above lateral line, 14 or 15 below, 46 predorsal forward to occiput. 7 
rows on cheek, 10 basal radiating stnae, 110 to 133 apical denticles 
with 10 to 14 transverse scries of basal elements, cirouh fine D 
XII, 10, i, third spine 2$ in head, third ray 2$, A. Ill, 8 , i, third 
spine 3i to 3f, first ray 2J to 31, caudal peduncle depth 3} to 3$: 
caudal 1. deeply forked, ventral If to 2, pectoral 2| m combined 
head ana body Body largely silvery, back pale brown, sides and 
below whitish Dorsal and caudal pale, paired fins and anal 
whitish Length 328 to 438 mm. 

Two from Buenos Aires, larger dry skin 


CpaoMtoa itrtafcu (Uuvler) 

Depth 4}, head 3i, width 2}, snout 4} from snout tip, eye 5}, 
1J in snout, little greater than interorbital; maxillary reaches op- 
posite hmd eye edge, expansion 1} in eye, length 2 \ m head, inter* 
orbital 54, slightly convex, opercular flap very blunt Scales 
about 72 ? along lateral line to caudal base, tubes 48, 8 scales above, 
7 below, 43 ? predorsal, 32 to 35 basal parallel marginal stnae, 47 to 
50 weak apical denticles with 18 to 20 series of basal segments 
transversely, circuit fine D X, 20, second spine 2| m total head 
length, third branched ray 3, A II, 9, i, second spine 9, second ray 
3}, caudal peduncle depth 44, caudal 2, truncate: pectoral 2}, 
ventral 2} Light brown. Each row of scales on bade with median 
deep brown line or streak, all slightly inclined and cross lateral line 
until below middle of soft dorsal, become honsontal on tail and 
caudal peduncle. Fins pale, soft dorsal and caudal with obscure 
motthngs of darker Length 470 mm. 

Buenos Aires. 


■sfMMUhn usylodw (Schneider) 

De^th 4}; head 34, width 2; snout 4 from snout tip, orbit 5^ If 
in snout, 14 in interorbital, maxillary reaches } in eye, expansion 
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11 in eye, length 2f in head; interorbital 4|, slightly convex 
8quamation injured D XI, 27, i, A I 9, i, with median rays 
longest, forms angle behind, caudal peduncle depth 3} in total 
head length; paired fins small, (damaged) apparently less than half 
of head Brown above, pale or light below, evidently with silvery 
sheen Length 328 mm 

Buenos Aires, poor dned example 

Mtaropofoa opwonlarla (Quoy and Oalmard) 

Depth 31 to bead 3} to 3$, width 1} to 2, snout 3} to 3}, 
eye 0 to 6f, 1} to 2 in snout, 1} to If in interorbital, maxillary 
reaches slightly beyond front of eye to | in eye, 3 to 3^ m head; 
bands of fine come teeth m jaws, outer row enlarged, 5 mandibular 
pores, interorbital 3| to 4A, broadly convex; preopercle edge with 
6 denticles, largest at angle bent down, 1 below little smaller and 
similar Rakers 10 + 14, lanceolate Scales 56 to 68 + 4, tubes 
48 to 51 + 7 or 8 scales above, 8 to 10 below, 40 predorsal of which 
16 to 17 to occiput, 11 to 16 basal radiating striae, 43 to 53 apical 
denticles with 14 or 15 series of basal elements transversely, circuh 
fine D X, I, 27, i or 28, i, third spine in head (fourth spine 
2-jAf), first ray 3 (second ray 31), A II, 8. i, second spine 4 to 44, 
second ray 2}, caudal peduncle depth 3} to 4, caudal If to If, 
obtusely angular from median rays which longest, pectoral If to 
If; ventral If to If Back drab gray, below silvery white Baok 
with silvery and indescent reflections, darker streaks on rows of 
scales above lateral line, at first oblique and at tail honsontal On 
costal region about 8 to 10 obliquely vertical diffuse streaks Ins 
silvery Dorsals and caudal pale brownish, slightly dusky-gray 
terminally Fins otherwise whitish Length 346 to 512 mm 

Two from Buenos Aires, larger dned skin 

POfOSlM SOVWU (L*o#pMe) 

Depth 31, head 3f, width If, snout 3, orbit 8, 3 in snout, 2f in 
mterorbital, maxillary reaches little beyond front eye edge, expan- 
sion equals eye, length 2f in head, teeth m bands m jaws, m 7 or 8 
transverse irregular rows, 7 or 8 barbels along each mandibular 
ramus, front noetnl at last f in snout, hind one larger and little 
closer to front one than to eye, interorbital 3, convexly elevated 
Scales 80 + 7, 7 above, 10 below. 45 predorsal; 18 to 20 imperfect, 
largely parallel basal striae, mreuli fine D X, 1, 19, i, third spine 
2f in head, second ray 3, A II, 6, i, second spine 3f, seoond ray 
2f, caudal peduncle depth 3i, caudal If. truncate; pectoral If, 
ventral If Largely uniform brownish, paler below. Length 1118 
mm. 

Buenos Aires, dry skin Apparently distinguished from Po- 
gonuu cromu in its. fewer dorsal rays (19 compared with 21 to 23) 
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CUlodMtytu BUHBtoftonM (Schneider) 

Depth 2# to 2}; head 3f to 3f, width 1} to 2|, snout 2| to 2}: 
eye 3) to 3}, If to If in snout, little greater than mterorbital, equal 
in larger example; maxillary reaches opposite front nostril, 3f to 
3} in head, teeth m bands in jaws, in 4 or 5 irregular senes and outer 
row little enlarged, compressed, slender, pointed, mterorbital 3} 
to 4f, slightly convex Rakers 5 + 15, lanceolate Scales 60 to 
62 + 2, 7 above, 13 below, 38 predorsal, extending slightly before 
front nostril or to last third in snout, 8 to 17 basal radiating stnae 
with 0 to 8 auxilianes, circuit fine D. XVI or XVII, 26, i to 27, 
i, sixth spine If to 2ft in head, first branched ray 3f to 3f , A III, 
13, i, second Bpine 3? to 4ft, second ray 2} to 3, caudal peduncle 
3| to 3ft, caudal 1, deeply forked, lobes slender; ventral if to If, 
pectoral n, 7 + 6, 2f to 2f ? in combined head and body Back 
brown, with soiled appearance on sides and below. Borders of 
Beales slightly darker than centers, though form indistinct longi- 
tudinal pale bands on sides Fins dull brown. Inside gill-opening 
blackish Length 275 to 314 mm. 

Buenos Aires, two examples, larger dried skin 

HsUsolunu dnetyloftenu (Delnroche) 

Depth 3f; head 2f, width 2, cnout 4, orbit 3f , maxillary reaches 
middle of orbit, expansion 2 in orbit, length 2 m head; bands of 
fine come teeth in jaws, interorbital 4}, concave, small nasal spina 
above front nostril, antero-supraocular spine small, postero-supra- 
ocular followed by 2 small ones, then long parietal followed by 
small nuchal, 2 broad, blunt preorbital spines, small infraooular 
spine on suborbital stay, preopercle with 5 spines Scales 65 + 5, 
tubes 45 + 2 ?, 9 scales above lateral bne, 16 below, 10 predorsal, 
18 or 19 basal radiating stnae, 15 to 30 short-apical denticles, arouk 
fine D XII, 12, i, fifth spine 3 in head, second branched ray 
2f ?; A III, 5, l, second spine 3f, second ray 2f , caudal peduncle 
depth 4f, caudal If, emarginate, pectqral If, ventral 2 Pale 
brown Back and sides speckled with dark brown, also some few 
similar markings on dorsals. Pectoral, caudal and anal with some 
faint brown spots. Length 329 mm. 

Buenos Aires 


(Bloch) 


Depth 4f to 4f , head to hind edge of opercular flap 2} to 2}, 
width If to If; snout 2 to 2jfc, eye 5f to 6f, 2f to 3f in snout, 1 to 
If in mterorbital, maxillary not reaching eye, expansion If to If 
m eye, length 2f in head; teeth in bands in jaws, in 7 or 8 irregular 
senes, interorbital concave, equals eye: preopercle spine long as 
orbit; opercular spine long and slender; humeral spine strong, also 
long as orbit. Rakers 5 + 8, lanceolate. Pores 48 + 5 in lateral 
line, 8 scales above to soft dorsal origin, 21 below, 12 predoifaal; 
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5 or 6 basal radiating striae, 22 to 30 apical denticles with 4 or 6 
series of transverse basal elements, circuit fine. D. X, 12, second 
spine 2 in head, second ray 2}, A 11, third ray 3}, caudal If to 
1}, truncate, caudal peduncle depth 4} to 6f, ventral 1} to If; 
pectoral 2f to 2f m combined head and body, rays 13 + 3 Back 
mauve-brown, largely uniform, whitish below Several transverse 
brown streaks across interorbital Spinous dorsal brownish, with 
deeper cloudings Soft dorsal with 4 rows of deep brown spots 
Caudal with 4 or 6 rows of dark brown spots. Pectoral neutral 
dusky, clouded or obscurely blotched with darker Ventral and 
anal whitish Length 248 to 296 mm 

Two from Buenos Aires, larger dned skin. This species is evi- 
dently the same as Pnonotus capeUa Mirandd Ribiero ' 


Panttahthya brafflaw Is Quoy and oalnard 

Depth 2j to 2f , head 3f to 4f, width 3f to 3f , snout to lower 
eye 4 to 4J in head from snout tip, lower eye 6 to 6f, If to 1} in 
snout, maxillary extends to hind edge of lower eye or beyond, ex- 
pansion 1 to If in lower eye, length 2 to 2f in head; teeth umsenal. 
with front lower pair canines, right teeth slightly larger, raterorbital 
7f to 8, about If in eye, Blightly convex Raken 4 + 14, lance- 
olate. Scales 96 to 98 + 8 ?, above arch 14, below straight section 
30, arch of lateral line 3f to 3| m straight section to caudal base: 
18 basal radiating etnae, circuit fine D 72 to 77, height 2f to 2J 
in total head length, A 57 or 58, height 2f to 2}, caudal 1 to If, 
obtuse behind; pectoral 2f Right or left side deep brown, some- 
what clouded, other side whitish. Fins on colored side more 
brownish, mottled paler and darker. Length 274 to 603 mm 

Two from Buenos Aires, larger dry skin 


nysto bmafitoMis Kmup 

Depth 41; head 4f, width 1}; snout 3f , eye 6f, If m snout, If in 
interorbital, m axil l ary reaches back well beyond eye, 2 in head; 
interorbital 4f, little convex. Scales very small, thin, closely ad- 
herent. D 10—69, third ray of first dorsal filament long as head, 
height of second dorsal 2f , A 48 ?, height 3f , caudal 2, pectoral 
If, ventral filamentous, reaches beyond front of anal, 2f in com- 
bined head and body, shorter filament half of outer Back brown, 
below pale Fins brownish Length 503 mm. 

Buenos Aires. 


hlUHrtlll (Schneider). 

Depth 71; head 4f, width 2f , snout 4; eye 8f, 2f in snout. If in 
interorbital; maxillary extends slightly beyond eye, expansion If 
in snout, length 2f in head, interoroital 6, level; operate with strong 
honsontal spine. Dorsal begins over last thim of depressed pec- 

♦Arch. Mus. Nse. Bio Janeiro, 17, 1915, (Trifhdae), p 4. 
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toral, anal begins little nearer front eye edge than caudal base; 
caudal 4} in head, pectoral 2}. Back blotched olive brown, below 
pale Length 731 mm. 

Buenos Aires 

UmtoMtcu gayl Guldumot 

Depth 7}, head 3}, width 2}; snout 3 from snout tip; eye 0}, 2 m 
snout, 1} in interorbital, maxillary reaches opposite eye center, 
expansion 2} in eye, length m head, interorbital 4|, broadly de- 
pressed Scales thin, largely fallen. D 0, 37, third ray of first 
dorsal 2| in total head length, third ray of second dorsal 4|, fifth 
ray of third dorsal 3, A 30, fifth ray of first anal 5, fifth ray of 
second anal ${, caudal peduncle depth 6}, caudal 3, truncate, 
pectoral 2, ventral 2| Back olive brown down till level with 
pectoral base, then lower surface all contrasted lighter or whitish 
Dorsals and caudal brownish, lower fins pale. Length 742 mm. 

Buenos Aires 


Pwoophta bnifltomfal Quojr and Otlurd 

Depth 10 to 13}, head 4} to 4}, width 2} to 2|, snout 3f to 3} 
from Bnout tip, eye 7 to 7$, 1} to 2} in snout, 1 to greater than 
mterorbital, maxillary to first } or middle of eye, expansion 2 in 
eye, length 2} to 2} in head, teeth come, in bands in jaws, on vomer 
and palatines, outer row of jaws and palatines httle enlarged, 4 
upper front canines, 4 lower anteriorly httle smaller and lateral 
lower teeth canine-hke posteriorly, mterorbital 7} to 8}, or 1} in 
eye, flat Rakers 5 + 17, lanceolate, with 2 or 3 small asperous 
knobs above and below Scales 112 + 6, 10 above to spinous dorsal 
origin, 20 below, 59 predorsal, 10 to 13 basal radiating stnae, 28 to 
30 apical denticles with 7 senes transversely of basal elements, 
circuli fine D IX, 32, second spine 2} to 3 in total head length, 
second ray 3 to 3|, A 42, eighth ray 5, caudal 2, truncate or slightly 
oblique behind, lower rays httle shorter; caudal pedunde depth 6} 
to 6), pectoral 1}, ventral 2} Back and upper surface uniform 
dull brown, below white Dorsal and caudal gray brown. Pec- 
toral brown above, whitish below Ventral and anal whitish. 
Length 328 to 559 mm 

Two from Buenos Aires, larger dry skin 


MagoJfM mriHlWi Curler 

Depth 44, head 3|, width If; snout 2); eye 5, 2 in snout, life in 
interorbital: maxillary reaches opposite front eye edge, 2| m head, 
lips broad, fleshy, teeth in bands in jaws, with outer row greatly en- 
larged, strong and come and inner hand of 4 or 5 irregular senes: 
band of rather short, broadly conic large teeth on vomer ana 
palatines, mterorbital 4|, slightly convex; preopercle edge entire. 
Rakers 8 + 12, lanceolate, rather robust. Scales 108 along thteral 
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line to caudal base, pores 77 + 16 ?, 24 scales above lateral line, 
24 below, 22 predorsal to occiput and 14 more forward opposite 
middle of eye, 11 or 12 basal radiating striae, 30 to 40 apical den- 
ticles with 3 to 6 transverse senes of basal elements, circuli rather 
coarse D VII, 26, seventh spine 3f in total head length, third 
ray 2}, A 25, sixth ray 2J; caudal 1}, slightly convex behind, caudal 
peduncle depth 2$, pectoral 1$, ventral 1$ Brown above, paler to 
whitish below Back with 8 darker transverse bands, with narrow 
alternate parallel band between each Ins grayish Donals, anal 
and caudal gray brown, darker or dusky terminally or marginally 
Dusky-brown ellipsoid blotch at bases of median supenor rays, 
slightly longer than eye Paired fins pale, httle grayish terminally 
Pectoral brown basally Length 267 mm 

Buenos Aires Mirando Ribeiro gives a good figure, 7 though it 
does not show the caudal dark blotch 

Paeadopeceia nuinlda Miranda Ribeiro 

Depth 6|, head 3f, width 1$, snout 2} from snout tip, eye 6}, 
2J in snout, 1J in mterorbital, maxillary reaches } to eye, 2 \ m 
head, teeth come, in bands in jaws, fine, in 4 to 6 irregular senes 
transversely and outer row of enlarged uniform conic teeth, front 
nostnl small, at last third in snout, and hind one greatly larger, 
nearer front one than eye, interorbital 5, scarcely elevated and with 
median depression, preoperclc edge rather firm, subcrenulate 
Scales 107 along lateral line to caudal base, tubes 78, 17 scales above 
lateral line, 30 below, 48 predorsal forward opposite middle of eyes, 
18 transversely across cheek, 25 to 30 parallel striae basally, circuli 

fine, D V 

I, 23, fifth 
pectoral 1 j . 

upper surface of head slightly darker Head above, back and 
upper sides with dusky-brown spot on each scale Dorsals and 
caudal slightly darker than other fins and latter with indistinct 
Bmall spots scattered everywhere Length 877 mm 

Buenos Aires Although Miranda Ribeiro described thiB species 
with pale or whitish spots, fancifully like those of the guinea fowl, 
there ib httle doubt that in my example, a dned skin, they have 
dned dark 

Citile 

The fishes from Chile were an exhibition of dned mounted speci- 
mens from Valparaiso in the Commercial Museum, Philadelphia 
As Chilean fishes are rare in the United States, I have given a few 
notes on their vanation I am indebted to Dr. W P Wilson for 
the opportunity to study these fishes 

7 Arch. Mu*. Nao. Rio Janeiro, 17, 1016 (Malacanthidae), p 11, PL 


, zo, nun spine 4* in total neaa xengtn, nun ray zf , a 
ray 2|, caudal If, truncate, caudal peduncle depth 3|, 
, ventral II Uniform light brown generally, back and 
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Vwodinn eMton— (Gulchenot) 

Depth 11}, body slender, tapers evenly to long tail, which also 
slender and tapenng, head 6}, head and trunk 1} in tail; snout 2} in 
head, depressed, long as wide; eye 6|, center over nctus, mouth 
large, width ll in head, length naif its width, fold around corner, 
lower fold half length of iaw and upper shorter, teeth small, median 
cusp strongest and small basal cusp each side, nostrils near mouth, 
about first third in profile of snout, front nasal valves short, wide, 
well separated, notched on hind edge, cirrus rudimentary, hind 
valves short and wide, interorbital 2} in head. Last 2 gill-openings 
over pectoral base Spiracle small, behind eye little less than eye- 
diameter Scales small, tncuspid to granular, median cusp often 
strong, httle larger over eyes posteriorly and down each side of back 
above Dorsals subequal, first inserted opposite hind inner ventral 
edge, second dorsal inserted over hind basal anal edge, anal depth 
nearly half of first dorsal depth, base length greater than that of 
either dorsal, caudal small, long as head, pectoral 1} to ventral, 
latter rather short Uniform brown. Length 560 and 672 mm 

Two examples, smaller male and larger female 

(Hyphis fUoeus (Lianfl) 

Two examples, larger 773 mm 
Stasias acanthlas Unn« 

Male 650 mm and female 560 mm Apparently not different 
from Atlantic and Mediterranean examples 

Raj* Urn* Poepplg 

Disk rhomboid, wider than long, snout forming blunt angle in 
front, snout only very slightly produced, front edges slightly un- 
dulate or only httle concave medially, outer angles widely convex; 
eye half of interorbital, teeth g|, median sharper than lateral, 
cusps more distinct, jaw httle undulate; interorbital little over half 
of snout Spiracle large as eye Lower surface of body smooth, 
except very fine asperities along front edges, band of small spines 
spines or thorns along middle part of forward pectoral edges op- 
posite and httle behind eyes, disk medially above, outer marginal 
portions of pectorals and ventrals medially with minute asperities; 
several small spines before each eye and 3 or 4 behind; short 
median line of tubercles on front of back soon giving plaoe to double 
well-spaoed vertebral row and again on tail irregular median row 
of enlarged ones begins and continues to dorsal fin; sides of tail 
rough: outer hind surface of each pectoral with small thorns. 
Dorsals near end of tail, separated, tail shorter than disk. Brown 
above, with traoes of darker mottlings. Length 402 to 468 mm. 

Two examples, smaller male and larger female. 



1926 ] 


NATURAL SCIENCES OF PHILADELPHIA 


277 


B«J» flMfewtrte Philippi 

Disk rhomboid, wider than long, front angle acute, outer angle 
not acute or rounded, front edge undulate and outer front edge 
widely concave, hind disk edge broadly convex, anout acute, 3J in 
disk length, eye 3} in mterorbital, latter 2$ in anout Tail f total 
length Back rough with small spines, longer on head and outer 
pectoral regions, tail with 3 rows of tubercles, median row begins 
well before others or opposite pectoral origin; before last each side 
of median hne short row of 3 or 4 spines, 6 low superciliary tubercles, 
single tubercle on front of back, snout all rough; dorsals separated 
by pair of tubercles Brownish above, mottled obscurely darker 
Length 1107 mm 

CaOofradHU uHoryaetuu (Linn*) 

Dry skin of male 560 mm 


Sinltni npi (Jenyu) 

Depth 4, head 3}; snout 34, eye 4, maxillary 2f, reaches opposite 
front pupil-edge, mterorbital 4f, opercle with many strong stnae, 
radiating from above, in front, downwards Scales 50 in lateral 
senes, 14 transversely between dorsal and ventral origins D m, 
17, origin nearer snout tip than caudal base, A 15, inserted midway 
between last dorsal ray and caudal base, V i, 6 Length 321 mm. 

One example 


HhmtlHwm OMraU* (ValendennM) 

Depth 3}, body compressed, deepest at dorsal ongm, head 3f, 
deep and compressed, snout 4| from snout tip, wide as long, eye 
6, placed little before first third in head, maxillary 2$, reaches 
sugntly behind eye, width f of snout, mterorbital 4$ in head, con- 
vex, cheek deep, hind preopercle ndge inclined well back Scales 
50 in lateral senes to caudal base, 15 transversely from dorsal to 
ventral ongm, very narrowly imbricated, deep, smaller on back, 
edges finely pectinate, abdominal scutes 36 4* 18 D. ra, 18, in- 
serted little nearer snout tip than last anal ray base, with slight 
lobe in front, A. n, 14, well behind dorsal though ongm little nearer 
last dorsal ray base than caudal base, fin low, caudal equals head, 
widely forked; caudal peduncle depth 2f; pectoral If to ventral, 
latter inserted below front dorsal rays or nearer pectoral than anal, 
reaches barely f to anaL Olive above, whitish below. Several 
short, dark, vertical streaks, well spaoed and irregular along middle 
of side. Length 395 mm. 

One example 

OWsMtassmlM (Unite) 

One example. 
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tritonidea, Cancdlaria> 413 
torocMd* a* HtUroUrma, 423 
tryoniana, Pmtdoiama* 423 
tr mri ana , Svrcula, 423 
mrevlola, Oai#«iia l 881 
ttttocuJaftu, Aforio. 381 
Mtreuhformit. Oaieodta, 381 
4wlflf»wrf<, gjpAowdto, 382 
temfcha, raw, 401 
fcirritem, Loxotrtma, 347 

wnfuatntii, Amauroptit, 332 
mucma, Natiea,822 
utatana, Turriwla, 349 

oodfrvfuit, Coma. 415 
Mria, JMfiffc*Ia,435 
to rtcmtotfa. Turrit , 416 
Mate*#, Arch&cckmica, 344 


MOtefctf, EUmia, 346 
wo**#, TvrrMla, 346 
vetuMa, CanotUana, 412 
ftofafagformw, Pttudolvxi, 400 
poyt, Pleurotoma, 291 

tcarwipi, ExiHa, 418 
uathuigUmentu, Caiyptroea, 340 
wa*hifvjflonentis t Bcknochdut, 367 
tra»Atfl 0 ton*n#ii, Scaphander 1 438 
washingtoniana, Fatctolana, 422 
wuMngUmiana^ Camdaria^ 383 
uxuAtn^omana, OfefuaAia, 383 
tixuAinitomanuj, Hemtfueut t 402 
wtaven, ArckUectonica, 343 
weatcri, NeverUa, 326 
wfttowpi, Af wear. 387 
tMttaeyt, TVitomum, 387 


Afera, 315 
druobrJUo, 397 
Cophooara, 428 
DtuytMtoma, 368 
LtltopAfiwema . 438 
Mtratcapha, 437 
Ndfcewif, 421 


Index to New Generic Names 

Noetca. 435 
OlequaMa, 382 
Pataearhaphi*, 419 
Perunty*, 426 
Pkctocum, 405 
Sctptrum. 430 
Whitneydla, 401 




bt H. Bubrington Bakbb. 


Through the generosity of Dr Pilabry and Mr Vanatta, I have 
been able to examine the radulae from two dned-in specimens of 
Proeerptna depressa (Orb ) from western Cuba, collected by Mr. 
E E Hand during the summer of 1926 This species is a member 
of the typical genus of the molluscan family Proscrpimdae, which 
for many years has been considered as a close relative of the Hell* 
cinidae, although the only anatomical basis for such systematic dis- 
position has been Gray’s 1 impossible figure of what he supposed to 
be the radula of Ceres salleana from near C6rdoba, Vera Crus, 
Mexico However, one must admit, in the present case, that Dr. 
Gray’s systematic intuition was beyond reproach, even if the 
technique of his proof may have been somewhat fallacious 
The radula of Proserpina depressa is very similar to that in the 
subfamily Viamnae* of the Hehcimdae, and consists of the same 
seven fields, a central one with seven teeth, lateral complexes of 
two plates each, and marginal groups of numerous uncim As my 
material was considerably decayed, the ribbon from neither animal 
is complete, one of them showB fifty-three transverse rows, which 1 
believe to be less than half of the entire radula Each transverse 
row (Text-fig , W), is V-shaped in the central field, as the line of 
A, B, and C centrals slopes slightly antenad In contrast, the 
lateral complex (D and E plates) of each side slopes obhquely back- 
ward, while the rows of marginals curve even more markedly poe- 
tenad so that their outer ends are almost parallel to the long axis 
of the nbbon r, 

The rhachidian central (Text-fig , R) is more vestigial than 
that of any Helicimd I have examined, it consists of a thin plate 
with parallel sides Its anterior edge is weakly notched and has 
no sign of a reflection or cusp, although its anterior half is slightly 
thickened Its posterior edge is very thin, quite irregular and 
somewhat pointed The A central (A) is smaller than the B plate 
(B), which is the reverse of their relative sues in the Viamnae. 
Otherwise, all of the paired centrals (A, B, C) are similar in shape 
to those in that group and each develops a simple, heavy, cutting 
edge, as in the more specialised members of the subfamily 
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The D plate (Text-fig., D) u a T-lateral with a broadly crescentic 
reflection (about one-half as deep as wide) and a abort, stout stalk. 
Under dry lenses, its cutting edge appears simple and smooth, but, 
under an oil-immersion objective, the entire upper surfaoe is seen 
to be beautifully stnate at right angles to its free margin, which, as 
a result, becomes very minutely serrate in worn teeth. The E 
plate (E) is relatively larger than, but quite similar in structure to 
that of most Viamnae , its inner one-fourth is very firmly cemented 
behind the outer portion of the D lateral 



Diagram (W) in upper right hand oorner represents positions of highly re- 
fractive backs of teeth in right half of a transverse row Both scales rep r ese n t 
lengths of 50 microns ( 06 mm ); upper one is for diagram (W), lower one for re- 
mainder of drawings. In detailed figures, intervals between R and A, between 
B and C, and between C and D are increased so as to free edges of teeth. Block 
of first 4 marginals (foreshortened), and tips of 10th, 24th, 37tn, 00th (also shown 
enlarged), and 06th (cusps omitted) an oriented amply with respeot to long axis 
of nbbon X is an isolated second marginal, Y probably abod 


ably about the 40th. 


Uy about the 25th, Z prob- 


In the radula from the smaller shell, fifty-three to fifty-five uncini 
are present on each side The first twenty-two (Text-fig, X, 
4, 10) are umeuspid, the next three to five are bicuspid (24), while 
the outer teeth increase the number of cusps (37, 60). The inner- 
most marginal (Cf X) consists erf a broadly triangular plate, which 
is thickened at the base and is twisted postenad and reflected at 
its upper angle so as to form a spatula te blade The teeth increase 
in length (i e , height) from the inside out (Cf. Y) and the blades 
become longer out to about the 12th tooth The outer mu rginnU 
(37, Z) are ligulate and multicuspid; the outermost (60, 66) have 
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broad, reflected tips with numerous cusplets The other, leas com- 
plete radula, from which the isolated teeth (X, Y, Z) are taken, u 
from a larger animal and has 66 marginals on each side 
Very little could be made out from the remainder of the animal, 
but the shape of the muisle and foot seemed quite similar to that 
in Eutrochatella * The tentacles were black in color and triangular, 
with the width of their bases about half their lengths 
This radula is remarkably close to that in Calybtum mouhoh* 
from Indo-China This is especially interesting because Calybtum 
mas8tet, the type of that genus (and subgenus s s ), has parietal 
lamellae as well as a degenerate, linear, horny operculum, and for 
this reason was considered by Morlet* himself as possibly inter- 
mediate between the Helicimdae and the Proeerpundae. The 
principal differences are the more vestigial rhachidian central, the 
more elongate and smaller A central, the larger E plate and the 
greater number of uncmi in Proserpina On the basis of the radula 
alone, Proserpina could easily be included m the subfamily Vianinae 
of the Helianidae, although the more vestigial central does show a 
slight approach to the condition in the Hydrocemdae. 

Gray’s classic figure, already cited, is evidently a confused con- 
ception taken from a radula mounted ventral side uppermost, but 
a few salient points are recognisable. In the first place, the A, B, 
and C centrals (1, 2, 3 of Gray) are certainly multicuspid and of 
the general shape of those in the subfamily Helicimnae. Second, 
his fourth and fifth “teeth” are refractively-dispersed images of 
one and the same tooth, which must be a comb-lateral (D plate), 
such as is also characteristic of the same subfamily Third, the 
innermost uncinus of his radula is tncuspid while the next ten to 
eleven appear bicuspid; this is a common arrangement in the genus 
Hdunna itself For these reasons, if Gray’s figure be even ap- 
proximately correct, Ceres would belong in a different family from 
Proserpina, as it would evidently be derived from a quite different 
Helicmid stock. However, I strongly suspect that Gray’s drawing 
was made from what he thought to be a juvenile specimen of his 
Ceres saUeana, but what was actually an immature individual of 
some Mexican Heltctna, probably either H dehcatula or H cmc- 
tella 


• H B.B., 1920, Proo Arad Nat Sci Philadelphia, vol 78, p 61, pi. 8, fig 29 


«H B.B , 1922, pp 69, 04, pi 0, fig. 29 
* 1892, Jour de Conch., vol 40, p 327 





ttTOW or TBX U>D MOLLUSCS or sou* 

by Henry A Pilsbhy 

1 Introduction 

II List of Korean Land Mollusks with Descriptions of New Species. 

III Narrative of the Second Field Excursion in Korea, by Tokubei Kuroda. 

IV Bibliography 

In 1008 and 1909, Mr Y Hiraae extended hta malacological ex- 
ploration to Korea The country had not long been under Japanese 
administration at that time, and conditions were not favorable for 
a Japanese collector The work had to be restricted to places along 
the railroads Nevertheless, substantial additions to our know- 
ledge of the fauna were made Several papers were published in 
Mr Hirase’s Conchologtcal Magazine describing the discoveries of 
Mr Tokubei Kuroda, assistant to Mr Hirase, who made the ex- 
plorations. Further accessions to the fauna are now recorded 
A narrative of his second expedition, contributed by Mr Kuroda, 
forms part of the present paper, pp 47CM74, accompanied by an 
outline map showing the location of all of his collecting stations 
A few species collected by Mr R G Mills, and received through 
the kindness of Mr Frank C Baker, are included 
By the scarcity of land operculate snails, ClausilndtB, and of the 
Euhadra group of helices, the mainland fauna of Korea contrasts 
strongly with that of Japan, and agrees with what we know of 
Manchuna. 

The mountainous eastern part of the peninsula will probably 
prove more prolific m mollusks than the less broken and far more 
accessible southern and western parts Matsushima would doubt- 
less prove highly interesting, and the innumerable islands of the 
archipelago which are still, except Quelpart and Koje-to, practically 
unknown, will doubtless sometime turn out many species and races 
In 0 von MoellendorfFs census of the land shells of Korea, 1887, 
twenty-six species are numerated, It is practically certain that 
two of these, Helix mackennt and H. pattasuma, do not occur there, 
and a defective “ Conulut " was undetermined, leaving twenty- 
three valid species At present, thanks to the enterprise of Mr 
Hirase and to Mr. Kuroda’s diligence m collecting, some eighty- 
two species and subspecies are known 

(488) 
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11. List of Korean Land Mollusks, with Descriptions or 

New Species 

Asterisks (*) prefixed to place names indicate material seen by 
the author Specimens from places not so marked were identified 
by Mr Kuroda. 

CYCLOPHORIDJI 

Crolcp h cf M hwMotel Mwtau. 

•Cheju, Quelpart 

Bptropoma lapontenm cImImbm Pii*bry and Hlraae 

*Cheju, Quelpart 

CraMu WBUhMm Marten*. 

Naju (Gottsche); Quelpart (Kuroda) Also Japan. 

CraMu BhwlM sadpartawia Pil* and Hlr 
*Cheju, Quelpart 

SlrauM knredaa piu and Hlr 

•Cheju, Quelpart 

Alroau uriofktnUM Pll*. and Hlr. 

*Fusan 

])|||OBUUtbll p uflM (Oredler) 

*Cheju, Quelpart, *Kojeto, at *Mokpo, a somewhat more robust, 
reddish vanety, and at *8ufun a larger, robust, reddish form with 
closer stnation 

Pnptaella rate (ftowb ) 

*Fusan, Quelpart (Kuroda) 

Oyathopoiaa micros Pil*. 

Quelpart (Kuroda, Conchol Mag II, p 27). 

POMATIASIDA 

OuptaMrapti JapoalM Plla 
*Fusan (Kuroda) 

TRUNCATELUDJI 

Tfliwi i tfll i jtpmritfi FUa. 

•Fusan (Kuroda) 

HBUCXDJE 

to Mi nnraairtea (Adam* and Reeve) 

Hehx eonamtea AAR., Zool Bamarang, p. 61 , pi 16 , fig. 2 
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Korean Archipelago “This is the common snail of the islands 
of the Corean Archipelago, where it u used as an article of food” 
(A Adams) 

Eolota (KnJwdn) Imradaas n «p Plate XXXIII, Ip 3, 4. 

•Pukhan-san, near Seoul Types no 99960 ANSP .from no 1621 
Hirase collection, collected by Mr Tokubei Kuroda in whose 
honor the species is named 

The shell is depressed-globose with rather low conic spire and 
small umbilicus, its width contained 10 to 11 times in the diameter 
of the shell, moderately solid though not thick; cinnamon buff, 
fading to buff just below the suture and at the umbilicus, and en- 
circled with a chestnut-brown band above the periphery This 
band appears narrowly above the suture on the penult whorl 
The spire is elsewhere pinkish-buff Surface sculptured throughout 
with irregular stnn of growth and minute incised spiral lines, tin 
first 1} whorls nearly smooth Whorls about 5§, moderately con- 
vex, the last wide, evenly rounded, convex beneath, slowly and 
slightly descending m front The aperture is oblique, broadly 
lunate Penstome thin, expanded and narrowly reflected, brown- 
ish, pale at the edge, dilated and whitish towards the columellar 
insertion, partly covering the umbilicus 
Alt 25, diam 31 2 mm Type, fig 3 
Alt 22, diam 28 mm 

EuLota coreamca (AAR) appears to be a related species, dif- 
fering in coloration and by the much smaller sise 
The suprapenpheral band is sometimes very faint, almost absent 

luletk duhadn) teems n. sp Plate XXXIII, fls*. 2, 2 a 

♦Kom-ean near Senchon Type no 99957 ANSP from no 1631 
of Mr Hiraae’s collection, also *Sufun and *Mulkai, all collected by 
Mr Kuroda 

The shell is depreased-globoae with conoid spire, narrowly urn* 
bill cate, very thin, imperfectly transluoent, corneous with a faint 
brownish or faintly yellowish tint. Surface somewhat shining, 
with delicate sculpture of unequal growth-stn® and minute incised 
spirals except on the first If whorls which are nearly smooth The 
whorls are moderately convex, the last wide, equally rounded, 
convex at the base, in front it descends very slightly The aper* 
ture is oblique, rounded-lunate, the lip forming nearly three-fourths 
of a circle, expanded and narrowly reflected, Taintly brown-tinted, 
dilated at the columellar insertion, more than half oovenng the 
umbilicus. Height 15 7, diam 19 7 mm ; whorls 5) 

Related to the preceding species, but smaller and much thinner, 
with narrower umbilicus and paler m color. 
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Eulota impatient (Heude) of China is more depressed, with a wider 
umbilicus, but seems to belong to the same group 

Very beautiful uniform yellowish-corneous examples, slightly 
more depressed than the type, were taken at Mulkat At Sufun 
the shells are small, uniform yellowish-corneous or encircled with 
a reddish-brown band Two measure 

Height 15, diam , 19 2 mm , whorls 5| 

Height 12 5, diam , 16 mm , whorls 4|. 

The epiphallus terminates m a long flagellum The dart sae 
bears a pear-shaped accessory sac with mucous glands inserted at its 
summit 

■■lots (1) YMTOOOM (Relnb ) 

Helix verrucoea Reinhardt, Jahrb D. M Gee. 1877, p 822 

•Kojeto, Sufun, *Pyong Yang, Chon-ju, Shimbumen near Sen- 
chon, Paikma, Chinn-men near Shingishu, Wiju, Antung, China 
(Kuroda) 

It seems strange that this small hehcid of eastern Japan should 
turn up in Korea, but I can see no material difference in the shells 

Eolote (t) pamflio P1U and Hlr 

♦Fusan 

Systematic position uncertain 
Eolote (leasts) stoboUUsas (Pfr > 

Seoul and Wiheung (Dr Gottsche) Seoul, Pukhan-san, Suwon, 
Kaisong, Mulkai, Sufun, Pyong Yang, Chon-ju, Senchon, Shimbu- 
men near Senchon, *Fusan (Kuroda), *Sorai (R G Mills) Also 
Quelpart Island (Kuroda) 

iwifrti fSnhftdn) kortAni (Pfr ) 

Helix kortana Pfr . Zeitscbr f Malak 1880, p 72 

Helix hermanneent Pfr,, Zeitscbr. f Malak. 1882, p. 63;8yst Conohyl Cob 
Helve, p 347, pi 134, figs 6, 8. 

Korea (Pfr ) Imjin (Dr. Gottsche). 

In shape somewhat like E conntvens, but larger, with the peri- 
stome thin, expanded, the basal margin reflected Alt 18, diam. 
83 mm. ; whorls 5. 

A specimen in the Academy of Natural Sciences is labelled as 
from the Loochoo Islands, probably incorrectly, as Mr. Hirase’s 
collectors did not turn'it up there. The species was renamed Helix 
herrmannseni Pfr , under the erroneous impression that H. koreana 
was preoccupied by H, eoreanica. While the names are similar, 
they are not identical 
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Eulata (BohadraT) porparaaoeaa (Pft* ) 

Helix purpurascene Pfr , Proc Zool Hot 1PS3, p 128, Reeve Conch Icon 
Helix, pi 188, fig 1281 

Korea (Cuming coll ) This handsome and interesting species 
has not been rediscovered The indefinite record must be con- 
sidered doubtful, as the source of Cuming’s specimen is unknown. 

Enlota (Euhadra) oriental!* (Adama and Reeve ) Plate XXXIII, flg 1 

Hd ix ortentah* Adams & Reeve, Zool ‘Samarang’ 1848, p 01, pL 18, fig 4 
Helix germanut Reeve, Conch Icon , Helix, pi 74, fig 388, Pfeiffer, Monqgr 
III, p 222, Syat. ConchyL Cab , Helix, p 383, pi 142, figs. 1 2 

♦Cheju, Quelpart (Kuroda) 

Specimens are figured to show the exact form found, as former 
locality records for the species are conflicting The original locality, 
“Borneo” was certainly wrong Arthur Adams (Ann Mag N H 
4th Ser , I, p 461) reported it from Nagasaki, Mososeki and 
Tsushima, but he evidently confused forms of Euhadra luhuana 
with the species he had described many years before Specimens 
not exactly similar but seeming to be conspecific, m our collection, 
received from a dealer, arc labelled “Chekiang, China” and 
“Japan ” The latter locality appeara very dubious Perhaps the 
Chekiang specimen is an allied species // onentahs was not 
mentioned in von Moellendorff’s or Heude’s papers on Chinese land 
mollusks It appears very closely allied to the Chinese E (Eu- 
hadra) cectUet Philippi, which I have not seen, and which the authors 
just mentioned did not possess Evidently E (Euhadra) morel*- 
ttana Heude is also related 

Euiota hitman* tanaMmana (MUdff > 

Quelpart (Kuroda) 

A Adams reported E luhuana (Sowb ) from Dagalet Island 
(Matsushima) It appears likely that the specimens collected by 
Kuroda and Adams were introduced in those islands by commerce. 
I have not seen specimens 

Bolota (Euhadra) nalHama minor Oude 
Quelpart (Kuroda, Conchol Mag II, p 28) 

Probably introduced by commerce from Nagato province I 
have not seen Quelpart specimens 

BoMa (Milt*) turrtaahma pu*. and Hlr 
•Fusan 
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■slots (M|i*te) ahooo a fcs n op PUte XXXIY, flg l 

*Sufun Types no 00956 ANSP from no 1627 of Mr. Hirase’s 
collection Mulkai (Kuroda) 

The shell is depressed, subdiseoidal, with a low conoid spue and 
broadly open umbilicus, its width 37 per cent of the diameter; 
rather solid, uniform brown, dull and nearly lusterless. Upper 
surfaoe densely, very finely stnate, the stria thread-like, mainly 
cuticular ; lower surface marked with fine, inconspicuous, growth- 
lines with an under sculpture of minute, very close spiral stria; 
within the margin of the umbilicus the stna bear minute cuticular 
scales Whorls 7\, moderately convex, very slowly increasing, the 
last slightly descending in front, rather acutely angular at the peri- 
phery, very convex around the umbilicus. The aperture is small, 
oblique, roundqd-lunate Pena tome flesh-colored, the upper mar- 
gin expanded, outer and basal margins reflected, decidedly thickened 
within Parietal callus very thin Height 6 5, diam 13 5 mm , 
width of aperture including peristome 5.2, alt 5 mm 

A very openly umbilicate, many-whorled species, with strongly 
angular periphery It differs from other Korean ASgwtas by the 
thickening or callous nm within the peristome, as m most Japanese 
and Chinese species The specimens seen vary in size from 12 3 to 
14 mm diameter 

Mate (Mfiote) fotteabol (MUdff ) Plata XXXIV, if* 4, 0, 7 

Helix ( Aegieta ) goUtehei Moelkndorff, Jahrb D M Geo. XIV, 1887, p 14, 
pL 2, f 3o-e 

Eulola ( Aeouta ) mimula pentnntam Pita and Hir , Conchological Maxaniw 
III, Jan , 1909, p 10 

Seoul (Dr Oottsche) In various forms at *Mokpo, *Fusan, 
*Chonpan-san near Kunsan, and *Pukhan-san north of Seoul 
(Kuroda) 

“Shell openly and deeply umbilicate, depressed-conoid, micro- 
scopically uneate spirally, and especially obliquely lightly stnate. 
sculptured with membranous nblets generally interrupted and 
freely deciduous The 6J to 7 whorls are a little convex, the last 
whorl obtusely angular at penphery and around the umbilicus, very 
shortly descending in front Aperture is diagonal, lunate-rotund, 
the peristome thin, narrowly expanded, a little reflected, the margins 
converging Height 6 5, greater diameter 11, lesser 95 mm’ 1 
(MUdff) 

I am now of the opinion that the form I called E tn pentneulant 
is a vanety or possibly subspecies It differs by having the “ mem- 
branous riblets” interrupted into scales, and the border of the 
umbilicus, while rather sharply curved, is not what I would call 
“obtusely angular ” 
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In vanous forms this species has been found from Mokpo and 
Fusan in the south to Mt Pukhan near Seoul 

In most localities the cuticular processes are in the form of 
longer or shorter adnate threads in the peripheral region, inter- 
rupted into short scales above and below it (fig 7) The form from 
Pukhan-san is largest, diam 118 mm , with the scale-sculpture 
most strongly developed in specimens not quite mature (Plate 
XXXIV, fig 6) 

The Chinese Eulota (Aegxsta) raduleUa (Heude) is more openly 
umbilicate with the spiral lines nearly effaced E (Aegiata) act- 
tula Pile & Hir has a decidedly narrower umbilicus Both appear 
closely related to E gottschei The Japanese E mimula Gude 
lacks spiral lines, and is certainly distinct 

Eokrta m i wM ftmnto* n nitwp Plate XXXIV, llg 8 

The form from Fusan has very fine cuticular processes whioh are 
deciduous m fully adult shells, and the siie is uniformly small* 
height 4 9, diam 7 7 mm , 6 whorls 

Meta UMeta) cbejneaela PUa. and Hlr 

*Cheju, Quelpart 


Mota CMata) pradma pits, and Hir 

*Koje-to 

Mota (Jfctate) nrramldata n ap Plate XXXIV, 0« 1 

•Nunhan-san, near Chon-ju Type and 2 paratypes no 99953 
ANSP from no. 1628a of Mr Hirase’s museum Also Shim-bu- 
men near Senchon and at Antung, Manchuria Collected by T. 
Kuroda 

The shell ib pyramidal, openly umbilicate, the width of the um- 
bilicus about 40 per cent of the diameter, thin but moderately 
strong, of a dull brown color The surfaoe is lusterless, and bears 
rather widely spaced cuticular, thread-like processes along the 
growth-stne in plaoes. and towards the suture and umbilicus short 
scale-like processes: all being more or less deciduous. Within the 
umbilicus it is finely granuloee The spue is conoidal with very 
slightly convex outlines. Whorls nearly 7}, moderately convex, 
very slowly widening, the last whorl desoends very slightly m 
front and is rather acutely angular at the periphery, the angle weaken- 
ing somewhat near the outer lip It is very convex but not angular 
around the umbilicus. The aperture is small, rounded, the peri- 
stome forming about three-fourths of a circle, brownish, thin, 
narrowly expanded, the basal margin narrowly reflected. 

Height 6 3, diam 9.7 mm , width of aperture 3 3 mm. 
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In this species the umbilicus is more widely open than in E. 
chejuerma, E proxtma or E goilschet in its several forms. It differs 
further from E goltschei (Mlldff ) by wanting an angle around the 
umbilicus and by having cuticular scales, not nblets It appears 
that P goilschet of the southern half of the peninsula is replaoed in 
northern Korea by P pyramidala 

Enlota pjmnldate kata* a subap Plata XXXIV, flg a 

•Pyong Yang Type and para types 99954 ANSP, collected by 
T Kuroda 

Related to E pyramtdata, but much more depressed, less angular, 
the periphery being blunt and rather rounded, umbilicus a little 
wider Dull bpown, with close scaly sculpture The peristome is 
thin, narrowly expanded 

Height 6 3, diam 115 mm 

Enlote (f) gradate (Mlldff ) 

Hatong and Thosan in Bouth Korea (Dr. Gottsche) 

A conoidal snail with subacutely angular periphery, perforate, 
corneous-brown, covered with very short, very close hairs. There 
are bix very convex whorls The penstome is thin, slightly ex- 
panded, the columellar margin dilated and reflected Height 6, 
diam 6i mm 

The generic position of this snail ib uncertain 

Xalete (dlglata ?> lute Pitebry 

*Fusan (Kuroda). 

Enlota (Ptectotropli) qnalpartencte Plte and Blr Plato XXXIII, Sg 8 

Euloia ( Pledotropu ) mlgivaga quetpartenaxs Pitebry & Hiraae, The Conehol 
Mag 11, 1908, p 61 

Cheju, Quelpart Island 

The clear buff or creamy color, copious development of short 
cuticular "scales” on both upper and basal surfaces, much as in 
E trochula of Tsushima, and the shorter, more delicate peripheral 
processes, all differentiate this form from the Japanese E vvigtvaga, 
of which I have seen long senes from over a dosen localities. I 
think quelpartennt should stand as a separate species. The type 
(central figure) and two paratypes are figured. 

A Adams 1 reported 11 H maekenm Val ” from Cone Island (near 
and east of Port Hamilton) That species, the largest Plectotropis, 
is a well known Ryukyu snail, not likely to occur in the Korean 


•Ana. Mag Nat. Hist (4) 1, 1868. p 460 
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archipelago Probably it was the present form or something 
closely related which Adams found 

Mote (PlMtotoopis) dUott (Pfr ) 

Port Hamilton (A. Adams, 1868) Originally described from 
the “north of China (Mr Fortune) ” but later naturalists have not 
found it Dr Adams did not mention which of the three islands 
enclosing Port Hamilton supplied this snail 

Eolotft (TrtihopUta) ottol o «p Plate XXXIII, flga a, a a, Aft 

•Fusan, typo loc , •Cheju, Quelpart (Kuroda) 

The shell has much the appearance of Tnshophta dacostae awajt- 
ensts Pils It is thin, somewhat depressed with conoidal spire, 
umbihcate, the width of umbilicus contained about 6 times in the 
diameter, light brown, with lighter and darker obliquely radial 
streaks on the spire, surface rather dull, with only faint growth 
lines, but closely sculptured with spiral incised lines The whorlB 
are moderately convex and increase slowly, the last whorl descend* 
ing a little to the aperture, indistinctly angular at the periphery. 
The aperture is oval-lunate, with narrowly expanded white peri- 
stome, dilated at the columellar insertion 

Height 5 6, diam 8 mm , 5$ whorls Type 

Height 6 2, diam 8 8 mm 

It differs in sculpture from Tnshophta dacosta awajienms, but 
was at first mistaken for that species and so recorded in The 
Conchological Maganne, II, 1908, p 60, and Proc. Acad Nat. Sci. 
Phila 1908, p 456 

At Cheju, Quelpart Island, the site is smaller, diameter about 
7 mm 

Named for Otto von Moellendorff, who published a useful paper 
on the Korean fauna m 1887. 


CAMABNIDAE 

OinftMPl Tirfo a «p Plata XXXV, fl«*. 7, ?« 

The shell is globose-conic, narrowly umbilicate, the width of 
umbilicus contained about eight times m the diameter of the shell, 
thin but not fragile, whitish with a faint yellowish-gray tint, some- 
what translucent The shining surface has a microscopic sculpture 
of fine growth-stne and minute incised spiral lines, the first whorl 
smooth. The spire is conoidal with very slightly convex outlines. 
Whorls 5), at first slowly enlarging, the penult and last whorls 
more rapidly widening, the last whorl evenly oonvex, its last third 
slowly descending Aperture quite oblique, rounded-truncate, the 
peristome white, expanded, strengthened by a white callous nb 
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within, the columeUar margin a little straightened, reflected, dilated 
nearly over the umbilicus 

Alt 12 5, cham 13 7 mm Type 

Alt. 12 3, diam 13 8 mm. 

♦Wicbu (Uiju) Type and 2 paratypes no 99966 AN8P , from 
no 1633 of Hirase’s coll Also Cbtnnmen near Shingishu (Kuroda). 

This species has a somewhat bullet-like contour and the pale 
color of the Japanese species It is the first Ganesella known from 
Korea The snail described as Ueltx ( Satauma ) gradate Mlldff 
probably does not belong to this genus 

Chlorttli (Oho — mlti) problamatica n «p Plate XXXV, flga 0, 9a 

*Pukhan-san, near Seoul Type and three paratypes no 99969 
ANSP , from no 1622 of Mr Hirase’s collection Also reported 
from Mulkai and Sufun by Mr Kuroda. 

The shell is depressed-globose, very narrowly, partly covered 
umbihcate, corneous, translucent, thin and fragile, having a some- 
what silky sheen Growth-etn® are only very weakly marked, and 
with a lens weak impressed spiral lines are seen Under the com- 
pound microsoope, the spaoes between these lines ate seen to be 
sculptured with extremely fine, irregularly curved thread-like lines 
having the general direction of growth-lines There is also, in 
places, some slight appearance of regularly arranged papill® The 
spire is low-conoidal The apical whorl is irregularly rugose micro- 
scopically Whorls 6, moderately convex, tne last muoh wider, 
well rounded peripherally and basally. The aperture is rounded- 
lunate, slightly oblique Peristome unexpanded, thin and simple 
except near the columellar insertion where it is triangularly dilated, 
half or more than half covering the umbilicus 

Height 12 8, cliam 17 mm. 

This is a very peculiar snail, quite unlike anything I have seen 
from Japan or China, and I make it type of the new subgenus 
Chosenehx, subordinated for the present to Chlontu, though its 
generic position is quite uncertain 

ACHATINIDAK 

Descriptions and figures of the species of Opeae are to be found 
in Manual of Conchology, XVIII 

Ofaai Jamison (Baeva). 

Seoul (Dr Gottsche). Recorded by von MoeUendorff as Steno- 
gyra ( Opeat ) atnatusima Gredler, which I think is identical with 
the widely distributed 0 jatmtcum. 
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Op— «lwaltw fcrotQ HiM Hk 

Quelpart Island *Chon-pan-san near Kunsan; *Hasan, near 
Fusan and at *Fuaan (Kuroda) 

Op— IwiM PiU. 

Mokpo, Quelpart (Kuroda), identified by Kuroda I have not 
seen these specimens. Those I have seen from *Chanam, near 
Kunsan, are olearly this Chinese Bpecies 

CLAUS LLIIDAE 

ClansUlm (Kapbaduu) sralaa oonaas MUdff 
Pass between Muan and Mokpo (Dr Gottsche) 

This form is described as rather slender, very finely striate, 
glossy, reddish-brown. Aperture vertical, rather narrow, piriform, 
with the sinulus produced well upward. Penstome strongly 
thickened within, though less than in var labto Gredler The 
hump-like wave behind the outer lip is weakly developed Some 
specimens have several palatal plica A mutation attnna is repre- 
sented by one example Length 12 5 to 14 5 mm 
I have not seen it 

ftlfjnpny flftipTiwtinn) mhIiui t^^ i me u ** ** Pill, mnd Hir 

•Mokpo Differs from the preceding by its thin penstome, etc. 
Dr A Adams reported C acultu from Fusan, but what he had 
may have been C fusantana 

CUwtflU (Xtphadut) (ottMhdi Mlldff 

Mokpo (Dr Gottsche). 

The shape of the lunella and palatal plies agrees with C tau, 
but the latter is not so long, and the subcolumellar lamella emerges, 
and sometimes continues to the margin In the sise of the supenor 
lamella it is intermediate between tau and aculus The infenor 
lamella agrees better with tau , but is more strongly coiled spirally 
The shape of the aperture and the strongly Upped penstome, and 
especially the united supenor and spiral lamella are like aculus. 
The stnation of the shell is finer and less distinct than m either of 
the allied species Length 12-14$, diam 3-3$ mm ; whorls 10 
I have not seen this species, which is evidently related to the 
next 

CUaiflh dofhadasa) fnantsas Pll». tnd Hir 

*Fusan; Koje-to; Cheju, Won4 and Mt Hanra, Quelpart The 
variations of this species have been discussed in The Conchological 
Magasine 
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ChwiflM (biMldlM) tan Boettier Jahrb D M Oca V, 1878, p 46, pi S, Of. S 
Pllabrjr, Proc A. N 8 Phlla 1003, p 037, pi 38, flpa. 30, 37. 48, 44, 46 

Naju, in southwestern Korea (Dr Gottsehe) 

ClaulUa (EophMdDM) bakharl Pfr Manogr HeL Vhr III, p Ml Kuaater, Conchot- 
Cab , OlaualUa, p 330. pi 34, 18-30 

Korean Archipelago (Sir Edw. Belcher) 

“Shell subnmate, fusiform-subulate, rather solid, smooth, pel- 
lucid, buff-corneous vanegated with white Spire very slender, 
the apex acute Whorls 13, convex, the last rather swollen at the 
base Aperture pinform, lamells of moderate size, approaching 
one another, no lunella, two parallel palatal pliue parallel to the 
suture, the upper one longer, the other short Subcolumellar 
lamella inconspicuous Peristome continuous, shortly free, thick- 
ened within, ^narrowly reflexed Length 12 to 13, cham 3 mm,; 
aperture 3 mm long ” 

This species, which 1 have not seen, is shorter than C fusamana, 
with more numerous whorls, according to the original description, 
translated above 

CtawDU (tvphwdoM) elftTifocmia Pfr Monogr HoL V1 t III, p 6»l 

Korean Archipelago (Sir Edw Belcher) 

Shell slightly nmate, somewhat club-shaped, thin, smooth, 
glossy, buff-corneous, vanegated with white Spire tumte, the 
apex acute Whorls 0, a little convex^ the last rounded at the base 
Aperture elhptic-pinform, lamells delicate, the infenor lamella deep 
witlun, nearly transverse, no lunella Two palatal plion, the upper 
one rather snort, parallel to the suture, the lower one very snort 
Subcolumellar lamella extending to the margin of the Up. Peris- 
tome continuous, scarcely free, thin, narrowly expanded. Length 
12, diam 3 5, aperture 3 mm long 

This species has not been figured and I have not seen it It 
seems to differ from most related forms by its emerging sub- 
columellar lamella The original deacnption is translated. 

STRKPTAX1DAB 
OaWlla (Mbombm) «0va (PUa sad Hlr ) 

Bnnta com PUaby and Hiram, the Conch, Mag II, 1008, p 61, pi 4, figs 8,0 

•Cheju, Quelpart Island 

It was recorded by Kuroda as Ennea twakawa var. (Conchol. 
Mag II, p 27) 

ZONITID* 

PatalwMimy mteejaeta PUa. and Hlr 

P •ubrtjtda Pilabry and Hiram, Proc, A,N S Phila,, 1008, p. 606,tttct-fig 2. 
*Fusan Also occurs at +Sasuna, Tsushima, the type locality 1 . 
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PitilwiMiBji ntnlMti bdk new nibap 

•Pukhan-san, near Seoul Type and four paratypes no. 09935 
ANSP, from no 1624 of Mr Hiram’s collection Also taken at 
Pyong Yang, Sufun, Nunhan-ean near Chonju and Paikma (Kuro- 
da) 

The shell is a rich transparent chestnut color above, fading to 
corneous at the apex and around the umbilicus. The microscopic 
spiral striation is much more deeply cut 

In about 17 years, since these shells were first examined, the 
chestnut color has almost faded away 

PtkloeUiBji (mtpartencta Pita. »nd Hlr 

Macroehlatnyi cruel parteneu P A H , The Conohologtoal Magazine II, Nov 
1908, p 03 Hiram, to, p 76, pi 22, figs. 18, 19 

•Cheju (type loc ) and Chongkon, Quelpart I. 

This species has fewer whorls in a greater diameter than P. 
subrejecta, it is less depressed and the spire slightly narrower 

Macroehlamyi hjpoctllbe Pita and Hlr Tbs Con eh Mas II. P 76, pi 6. flg 10 — 
HIitmo, t e p 76, pi 32, figs. 15, 16, 17 

•Fusan 

ICaenehlaar* toaanna niraao The Conch. Mas II. loos, pu.pl si, f 4-7 
Fusan 

A small species, height 3, diam 5 5 mm Only four collected 

MterocjiUna lampra Pita, and Hlr 

*Hanra-san near Cheju, Quelpart 

ThiB is probably what Mr Kuroda reported as M vaga (Conch 
Mag II, p 27) 

MkroejitSaa itnap l dl ii ni (Bdnh ) 

* Seoul (Kuroda). 

VMBdohpalbM mhnmals (Blnney) 

Seoul, Suwon, Kaisong, Sufun, Pyong Yang, Chonju, Senchon, 
Shimbu-men and KOm-san near Senchon, Paikma. Chinn-men near 
Shingishu; Wiju, and Antung, China (Kuroda). 

XalWIs astttvoMs PUabrr 

Quelpart (Kuroda Conchol Mag II, p 27) 

TiH>Bi trwmUta Onde. 

•Cheju, Quelpart. 

IlWlHl tWiim W a. and Hlr Th# Conch Mag 11. p 13, pL ft, fig- 11 Hiimce, 
e. p. 76, pL 33. flg. 39 

•Fusan. 



466 


PROCEEDINGS OP THE ACADEMY OF [Vol LXXYIII 


K fuaamana has about forty to forty-four vertical striae in 1 
mm , on the base excessively faint traces of spirals only. The 
form is more depressed and more angular than K. coreana, with 
fewer whorls. 

EMUIU ob tto oB W PO*. a Sir Plata XXXV, flg. a The Ooneta Mas 11. p. H 
pL ft, fl* 13. HlrMe, te. p 7ft, pi 99, fig. 80 

*Koje-to 

Whorls fewer than m K coreana, and the aperture is much wider 

Ealtana new apectaa. Plate XXXV, (Is 3. 

*Kunsan Type and paratype no 141914 ANSP, collected by 
T Kuroda, 1910 

The shell is perforate, conic, the spire with slightly convex out- 
lines and very obtuse apex, the whorls are strongly convex, the last 
being well rounded peripherally Light brown, somewhat glossy, 
microscopically striate vertically The aperture is lunate, outer 
and basal margins of the peristome are thin, the columell&r margin 
expanded, brown-oalloused within 

Height 2 1 mm , diam 2 4 mm , 5} whorls. This form appears 
related to K, obeetconus, but the aperture is decidedly narrower 

XalWIa owmbs (MUdff ) Plata XXXV, list 0, 8. 

Conuliit 1 conanu* MUdff , Jahrb XIV, p 10, pi 2, f 1 a-c 

♦Seoul (Dr Gottsche, T. Kuroda), *Sufun, also reported from 
Suwon, Pyong Yang, Chonju, Shim-bu-men and Kflm-ean, near 
Senchon (Kuroda) 

Shell half-covered perforate, globose-conic, minutely stnatulate, 
rather glossy, pellucid, tawny Spire convexly come, the apex 
obtuse Whorls 8$, convex, the last not descending Aperture 
lunar, a little oblique, peristome unexpanded, acute, the columellar 
margin reflexed at the perforation Alt 2 5, diam 2 6 mm 

To the original illustration, fig 8, I add a view of a topotype, 
fig 6 It measures height 2 6 mm , diam 2 75 mm , 6} whorls. 
Under a high power lens excessively fine vertical strise are seen, 
about 100 in 1 mm on the face of the last whorl. They are shallow, 
much as m Euconulue. There are no spirals on the upper sur- 
face, but the base has fine impressed spiral lines, about 52 in one 
mm 

The outlines of the spire are more convex than m related Korean 
species The surfaoe has a rather silky luster rather than a bright*' 
gloss 

Specimens from Sufun are more glossy; one measures: height 
2 6 mm, diam 2 8 mm 



1026 ] 


NATURAL SCIENCES OF PHILADELPHIA 


467 


Taltoiu Hris mw apertM Plate XXXV, flsa. 4, a, 5e. 

*Pyong-Yang, type and 6 paratypes, Paikma; *Chinnmen near 
Shmgishu; and *Antung, Manchuria Type 90933 ANSP, col- 
lected by T Kuroda. 

The shell is perforate, conic, the spire with slightly convex lateral 
outlines, the whorls rather strongly convex, the last rounded peri- 
pherally Surface with a Bilky luster, due to vertical microscopic 
stnation, about as fine as in A coreana The silky appearance 
extends below the periphery forming a zone on the base, below 
which the surface is glossy. Aperture lunate, narrow, the outer 
and basal margins of the peristome thin, columellar margin re- 
flected, white-calloused within 

Height 2 75 mm , diam 3 1 mm , 6$ whorls Antung 

Height 2 6 mm , diam 3 1 mm , 6} whorls Type. 

This form, while closely related to K coreana differs by its 
relatively lower spire with less convex outlines Immature shells 
are relatively lower than the adult form. 

PHXLOMYCID.fi 

A Adams, m his “ Travels of a Naturalist in Japan and Man- 
churia” (London, 1870), p 178, reported finding a slug “with the 
mantle covering the whole of its back” on Dagelot Island (Mat- 
sushima) 

ENDODONTIDAB 

OoajOdlWQi ooctolftte (Mlldff ) 

Patula eottvlata Mlldff , Jahrb D M (k XIV, p 11, pi 2, fig*, ‘la-4. 

Takol, northern Korea (Dr Gottsche) 

This species is said to be nearly related to G pauper, but more 
sharply carinate and having a second canna around the umbilicus 
Height 2 mm , diam 4 mm It was based upon one specimen not 
fully adult 

Oo aj odkwu tlittrf (A Ad* mi) 

Patula dalior A. Ad , Ann Mag N H (4), 1, 1868, p 466 

Matsushima, or Dagelet Island (A Adams) 

Von Moellendorff reported this species, with a good deal of 
doubt, from the mainland of Korea 

PusiImi amMfgoaa eon ol dt u n (Mlldff > 

Patula amblygona Reinhardt var eonmdta Mlldff , Jahrb XIV, p 11 

Hatong (Dr Gottsche) “ Alt 2, diam 2J mm. Differa from 
the type by its slightly higher shape ” The typical amblygona is 
Japanese. Von Moellendorff did not actually compare specimens. 
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POM tun rota P1U. and Hlr Proc. A N 8 Phil*. 1904. p 087 

*Kojeto (Kuroda) Known from Japan, where it appears to 
have a wide distribution 

BwcSnm hortloola kcmni new eubep Plate XXXV, fig 10 

Pyong Yang, *Paikma, *Chinnmen near Shingishu, and Wiehu 
in the northwestern angle of Korea (Kuroda); also across the 
border at *Antung Type and paratype no 99947 ANSP, from 
Chmrimen 

The shell is very thin, ovate, very pale corneous buff, of three 
strongly convex whorls Surface shining, with rather coarse, un- 
equal wrinkles, chiefly on the last part of the last whorl, under the 
microscope the surface is seen to be minutely roughened in places 
by fine spaced granules, and there are also traces of spiral impres- 
sions The aperture is rather broadly ovate, about 72 per cent of 
the length 

Length 8, diam. 5, length of aperture 5 8 mm 

It is a thinner, more fragile shell than Japanese $ horltcola, but 
appears very close to that species 

I at first thought that this might be S alpeetne MUdff ,* but in 
the same length that shell has four whorls, and moreover, has the 
appearance of the European S oblonga Smaller examples of 
S alpestns from Pekin before me show it to be quite distinct 
S h koreana is decidedly thinner than S. rubella, S aeichuaneneta 
and S magnactana of Heude, which we have received from Heude 

■SMtaMS MtsmI Pil*. Plate xxxv. fl*». u. is. is 

Sueeinta Mnuel Pilebry, Proc A N 8 Phils. 1001, p 348 (Tauohiuia, 
Hitachi, Japan) 

1 Sueemta of pfeifferi Rosam , MoeUendorff, Jahrb D. M. Oca XIV, 1887, 
p. 30 (Seoul) 

Sorai (R O Mills, 1915) 

While not exactly like the Japanese form, it appears too close 
for distinction. The Chinese S arundinetorum Heude, from the 
Yangtse nver, is a more opaque and slightly less elongate form 
The largest specimen figured measures 1.5 mm long. 

There can be very little doubt that it was this species which 
MoeUendorff referred to as comparable to S pfetffm of Europe 

PUPILLIDAE 

Kaa. eonui pus. tnd Hlr 

‘FusaiVL Also reported by Kuroda from Mokpo and freon 
Quelpart island (Conchol. Mag. II, p 28) 


• Jahrb. D M. Qea II, p. 319. 
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Pnytt* htriliM (MUdff ) Man. Conch XXVI, p 200 , pL 22 , f 1-8 

Quelpart Island *Fusan, Mokpo, Seoul, Suwon; Sufun, Pyong 
Yang, Chonju, Paikma, Chinnmen near Shinguhu and Uiju (Kuro- 
da) *Seoul (Gottsche) 

OuMNfh annlfanQa (B«lnh ) Man Conch. XXIV, p 107 

Seoul and Hatong (Dr Gottsehe). 

Seoul, Suwon, Kaisong, Sufun, Pyong Yang, Chon«ju, Senchon; 
Shimbumen near Senchon, Paikma, Chinnmen near Shingishu; 
Uiju and Antung (Kuroda) 

Qa i trocc pla Bnnl Plla. Man Conch XXIV, 1010 , p lio 

•Kojeto, one specimen with the following species. 

Qa a trocopta eocaaaa PUa. Man Conch XXiv, p. ioo, pi 21 , t 2-4 

•Kojeto (Kuroda) 

Vartlfo lapoirtwa oacaana Plla. Man Condi XXV, p iso, pi u, ( 4 

Quelpart Island, ’Kojeto, *Fusan, *Chon-pan-san, near Kunsan, 
•Sufun and *Chon-ju (Kuroda) 

Pyramidal* mkra new apedea Plate XXXV flt l lo li 

•Bay of Ulsan (northeast of Fusan) Type and 8 other specimens 
no 49567 ANSP, from no 1530a of Mr Hirase’s collection 
The shell is low-oonoidal, rather narrowly umbikcate, the width 
of umbilicus contained five times m the diameter of the shell, pale 
yellow or pale brown tinted, thin Spire low-como, the apex obtuse. 
WhoTls about Q, the first 1J glossy, very faintly marked with 
spiral stne, following whorls with sculpture of fine growth-lines 
and rather widely spaced stronger stria, in Borne places nearly 
regular, elsewhere unevenly spaced or subobsolete In the inter- 
vals on the upper surface there are traces of minute spiral etna. 
The base is marked with close, fine spiral stne The last whorl is 
strongly convex and well rounded at the penphenr and base. 
Aperture much larger than the umbilicus, somewhat oblique, round- 
ed, the thin penstome forming three-fourths of a circle. 

Alt 1 4, diam 2 mm. 

Thu species is very similar to the Chinese Pyramidvla orphana 
(Heude), described as a HeUx, but that species u decidedly larger 
It may possibly be a Punctum, but it u not hke any of the known 
Japanese species. The genenc position of this and Heude’s species 
remains uncertain for the present. 

3TROBILOFSXDAB 

Steo b Sfl u tone! Flh. 

•Cheju, Quelpart. 
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ItaUltH HNUl Pllabry 

*Pyong Yang (Kuroda) 

VALLONIUUB 

VaUonk ItMti Kotnh 

*Ulsan (a bay northeast of Fusan) Seoul, Suwon; Kaisong, 
Sufun,Fyong Yang, Chon-ju, Senchon , 8himbu*men near Senchon, 
Paikma, Chin-n-men near Shmgishu, Uiju (Kuroda) 

COCHLICOPIDJt 

Coebltoop* InbrlM (MOll ) 

*Simbumen, near Senchon, Pyong Yang, Kaisong, Seoul (Kuroda) 
A Adams reported a Zua (—Cochltcopa) from Matsushima (Travels 
of a Natutahst in Japan and Manchuna, p 178) 

CARYCHIIDJJ 

Caiyohtam pmlaM PlUbry 

*Pyong Yang (Kuroda) Also found in Japan and the Ryukyu 
Islands 

CwTehtam nodal tftmm Betnb 

Quelpart (Kuroda Concho! Mag II, p 27) 

III Narrative of the Second Field Excursion in Korea by 

Tokubei Kuroda 

Having been asked by Mr Hirase to make explorations and 
collect land shells in Korea, I set out on the journey. On June 7th, 
1909, I left Kyoto and Btartcd for Seoul I had intended to stay 
at Seoul as the headquarters of my field work in Korea for some 
days, in order to explore its suburbs and vicinity, and also to make 
trips to other quarters in every direction On the 12th I safely 
arrived at the city by train. As the noters had not yet been sup- 
pressed, we travelers could by no means feel at ease. I had visited 
Hon S Omon, Governor of Kyoto Prefecture, who had given Mr. 
Hirase profound sympathy with the latter’s undertakings, and 
asked him for a recommendation, to which the governor had 
willingly given consent On my arrival at Seoul, I went directly 
to the Residency-General, and showing the recommendation, 1 
applied for their protection for my field-work and myself I was 
allowed to work at pleasure under government protection, so to 
speak, as long as I stayed in Korea. 
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1. Antung, China 
£. Ilohu, Korea 
(Uijn) 

3. Shinwlohu (Shlngleha) 

4. Palkma • 

B. Sans hoc ,, 

6 . Ohonju « 

7. Pyong Yang (Ping Yu 
6, Sufun 

9. Shlmaak’ 

10. Ifulkai 

11. JC&laong 

15. Pukhan-aan 

13. Saoul 

14. Snwon 
IB. Vuan 

16. Cojato 

17. MoSpo 
16. Canaan 




Outline Map of Korea Showing Mr T Kuroda’s Oullectmg Stations 
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I explored the city and its suburbs, and also Mt Puk-han in the 
vicinity I spent 25 days here Then I went to Pyong Yang (or 
Ping Yang) where I stayed for a week and made explorations in 
the neighborhood Next I went farther north by rail, and from July 
14th to 24th I stayed at Shingishu (New Wiju), nine miles south- 
west of Wichu (or Wiju) on the northwestern boundary, and 
explored thereabouts While staying here, I sometimes proceeded 
as far as Wichu and Antung, and occasionally went back as far 
as Paikma, and made explorations in the neighborhood Then ] 
began to retreat I explored Senchon and vicinity I climbed 
a rocky mountain by the name of K3m-ean, about six miles away. 
On the 31st I arrived at Chonju and collected shells in the vicinity 
I stayed here till Aug 5th Mt Nunhan-san also was explored 
Then proceeding to the south by train, I passed Pyong Yang, and 
got out at Shraunak station. I spent five days here, exploring 
Sufun, five miles to the north, and Mul-kai, six miles to the south 
Then 1 went to Kaisong and stayed for four days, making explora- 
tions in the neighborhood. 

On the 16th of August, I returned to the headquarters in Seoul 
I made a tnp to Suwon and spent a day there 
My field work m the northern part of Korea was finished 
All the species I could collect at my best are given in the following 
list [This has been incorporated in the preceding catalogue — H A P ) 
Though I traveled quite a long distance, the species I could 
collect a ere very few, and they had especially little variation As 
regards small species, almost no different ones were to bo found 
anywhere 

Compared with a collection made m an equal area of land in 
Japan, this field work was very unfruitful It seemed to me that 
such poor results were due to reckless deforestation, which had 
left few mountains and valleys covered with beautiful green trees, 
to the scant rainfall except in the rainy season, and to the low 
temperature in winter 

I wished this land had been an island, because islands are richer 
m various species than such a land connected with the continent 
To make the matter worse, the rainy season began on July 6th, 
and it went on raining until Aug. 2nd Torrents of nun, and 
floods prevented me from working in accordance with my first 
plan, and as regards other matters I felt a great deal of incon- 
venience „+ 
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Leaving the headquarters behind again, I started for Kunsan 
that I might learn the relation between the species in the neighbor* 
hood of Mokpo, which 1 had visited last year, and those of the 
northern part which I had this time collected 
I went to Inchon (or Chemulpo) at first I had first intended 
to make explorations here, but as I thought that the species I 
could collect here would be the same as I had collected in the 
north, I took a boat and hurried to Kunsan m the midway to 
Mokpo I explored two places m the vicinity, and the results 
were as follows* 

Eulota sieboldiana Pfr Kunsan and Chan-am 

Eulota verrucosa Reinh Chan-am-n 

Eulota goUtchei Mlldff, var Chompan-ean 

Vailoma tenera Reinh Chan-am and Kunsan 

KahtUa sp (1634) Chompan-ean; Chan-am-n and Kunsan 

Pteudohyahna minuscule Bran. Chompan-san and Chan-am 

Microcystina sinaptdium Reinh Kunsan and Chompan-ean 

Cochhcopa lubrtca MQll Chan-am (Chan-am-n). 

Opens clavultnum P A M var kyotoense Pils Chompan-san 
Opens pyrgvia (A Adams) SAB Chan-am and Kunsan 
Opeas heudei Pile Chan-am-n 

Puptlla heudeana Mlldff ( cryptodon Heude) Chan-am. 

Vertigo japontca PAH Chompan-san, Chan-am-n 
Oastrocopta armtgerella Reinh Chan-am-n 
Thence I should have prooeeded by land as far as Chupunnyong 
and Chongto, where I had intended to make explorations, but 
vanous accidents and some unavoidable circumstances encountered 
in succession prevented me from continuing the first plan and 
obliged me to give it up halfway Such being the case, I safely 
arrived in Kyoto on September 4th 
A journey in Korea is very different from one in my country. 
Things are much dearer We have much to spend and little to 
get, as is stated above 

The difficulty of communication and the rampancy of anti- 
Japanese noters were the two great obstacles, and made me hesi- 
tate to penetrate into interior districts, or explore deep mountains 
and dark valleys 1 cannot help thinking that the expedition was 
far too hasty, that is, it was too early yet to make such an expedi- 
tion. 

I do not at all believe that what I have done completes the 
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knowledge of the Korean land shells Yet I am well convinced 
that I have slightly contributed to the knowledge as to how species 
are distributed in northern Korea, and how those in northern China, 
Korea, and Japan are related to one another 
I hope some more useful and interesting future facts will be 
found m the same districts that I explored I expect that some 
earnest collector will come forth and gratify our expectation by 
making great discoveries 

In case 1 have time to spare in the near future, I will visit the 
Korean archipelago and try all I can to find some interesting 
species and to add some new names to the list of Korean shells 
In concluding # this short communication it may be noted that 
m spite of my greatest care and attention, especially to Clau&tlta 
during my journey, I failed to find any species either of ClausiUa 
or Cyclophorxd m (except a Diplommattna ), though they are to be 
found almost everywhere in Japan and the southern or the middle 
part of China 
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Explanation of Plates XXXIII-XXXV 

Plato XXXIII —Big 1 —Bulota orientate (A. ft K) Cheju 96728 
Figs. 2, 2a.—Rvlola fragdu, n sp. Type 99958 
Big 3 — Bulota kwrodana, n sp Type. 99960 
Figs 4 — Bulota kurodona , bandless form. 99960. 

Bigs. 5, 6a. 66 —Bulota etfoi, n. sp. Type 96817 
Big 6 — Bulota qudpartente Pile, ft Hir Type, central figure, and two 
paratypes. 96729 

Figs 6, 6a, 66 X 2, fig 2 a slightly enlarged, the others natural vise. 
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Plat* XXXIV — Fig 1 — Eulota choaenica n sp Type 99956 
Fig 2 — Eulota pyramidaia n Bp Type 00953 
Fig 3 — Eulota pyramtdata kebe«, n aubep Type 00064 
Fig 4 —Eulota gotltcM (MUdff j Pukhan-Mn 00051 
Fig 5 —Eulota Qotlschei fueanica n subsp Type 05867 
Figs. 6. 7 — Eulota gotuchei (Mlldff ) Pukhan-san 99051 

Figures all enlarged, the actual diameter indicated by lines under the 
face views. 


Plats XXXV —Figs 1, la t 15 — Pyramidula micro n sp 
Fig 2 —KaheUa obencmua Pill. Type 95865 
Fig 3 — KalieUa kuneanica n sp Type 141914 
Fig 4 —Kahclla aenca n sp Near Antung 99929 
\i — KalieUa aenca n sp Type 99933 
KalieUa comma (MUdff ) Seoul 99932 


Figs 5, 5a — KalieUa smca n sp Type 
Fig 6 — KalieUa comma (MUdff ) Seoul 


Figs 7, 7a — OcmeeeUa virgo n sp Type, enlarged and natural sise 99065 
Fig &—KaheUa comma (MUdff) Photographic reproduction of von 
MoeUendorff’s figures. 


MoeUendorff’s figures. 

Figs 9, 9a — CfUorUi* problemaiica n sp Type. Enlarged and natural 
sue 99969 

Fig 10 — Sucanea horticda korcana n subsp Type 99947 
figs. 11, 12, 13 — Sucdnea hiraset Pile Sorai, Korea, 113688 


Figures 7a and 9a natural size, the others variously enlarged as indicated 




LAND MOLLUSK* (HSUC1DAK) ROM CKNTBAL AND NOBTHBBN 

OAUFONNIA 

bt Henry A. Pilsbry 

The copious manne molluscan fauna of California offers more 
abundant rewards to the collector-naturalist than the inland mol- 
lusks, so that now after more than a half-century of ardent col- 
lecting in California, new species and races of land snails are still 
to be found, and important points respecting the old speoieB re- 
main to be cleared up by Californian malacologists A few forms 
sent by Dr O Dallas Hanna with others from various sources in 
the collection of the Academy have given occasion for the following 
notes 

Group of H. ntekhmana 

H s lwlnthu g lr pt a nlohUnlana (Let) Piste XXXn, flg« a, a, 7 (emeu farm) 

Of this common species a small form from Bolinas is figured 
here for comparison with the Point Reyes race described under the 
name of Eptphragmophora tudteulata awama Bartsch H mckhn- 
t ana occurs in Mann Co typical in form, size, color and sculpture, 
and there are also vanous modified forms and races 

In the lot from Bolmas, collected by Hemphill, the diameter is 
23 to 24 mm , in another lot, 17 to 18.5 mm with 5J whorls. 
Borne examples of this lot seem scarcely distinguishable from 
selected shells of Hdmtnihoglypla mckltmana awama (Bartsch) 
from Point Reyes, though in most awama the granulation is 
almost effaced and the color is a shade darker 

At Tomales, Hemphill collected a small form of mckltmana, di&m 
18 to 19 mm These shells also approach awama, but differ by the 
more distinct granulation He sent these shells out as “H calt - 
formenett Lea, var ” 

The ntckltntana group is certainly a complex one, but due to 
the influence of W G Bmney and Hemphill, the races and related 
species appear to have been unduly lumped as forms of the divergent 
local species II califormen* w 1 H anachoreta W G B. appears to 

* J G. Cooper repeatedly contended that from Lea's description and figure of 
H eaiifomtmuti it is clear that he did not have the well known Cypress Point shell, 
but aa imperforate form of the specie* he d escr i bed as H nickUnianaln the earns 
paper At my request, Dr Bartsch has examined Lea’s specimens, and will 
shortly publish a note explaining the discrepancy 

(477) 
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be at least subspemfioally, distinct Probably H ramentosa Old.* 
is also distinguishable as a subspecies 

HetatattMglJFta afaMM— a awania (Baruch) Plata XXXVI, flga. l, 3, s, 4 

Bpxphraamopkora tudiadata amtma Bartach, Proc Biol Soe Washington, 
XXXII, 1910, p 247 

Specimens of the original lot from Point Reyes are figured. 
It is a race of H mckhmana which appears to have been dwarfed 
by the conditions of existence on an exposed granitic headland 
Together with the reduction in size, the sculpture tends to become 
obsolete, though generally characteristic traces remain locally 
The specimens figured are from 14 3 to 19 3 mm in diameter. 
The type was 16 4 mm in diameter 

The original reference of this form to iudtculata as a subspecies 
is of course quite out of the question It is clearly connected with 
ntekhntana, and in a Transition Zone district, far from the range 
of tudtcuUUa The latter is a species of the Lower Sonoran Zone 
Except in southern California, H tudicvlata is not known to occur 
in or west of the Coast Range 

H«hntnthoflypi» atoMMsaa anaebareta (W O Blnnoy) Plate XXXVI. flga. 8, a 

10 , 11 

Hdix anaekoreta W O B , Proc. A N 8. Phils. IX, 1867, p 186 (“all 
California”), Bo# ton Joum Nat. Hut VII, I860, p 11, pi 2 (76), fig 8, 
reprinted in Terr Moll U. S IV, 1869, p 11, pi 76, fig 6 

Helix bridgeti Newcomb, Proc. Cal. Acad. Bd It 1861, p 91 (Ban Pablo). 

This race was described from a bandless individual, suoh as 
Plate XXXVI, fig 10, 10a, a typical specimen from the old collec- 
tion of the A N S Phila. Absence of the dark band is not a 
racial character of course, but only a mutation occasionally seen 
in this and some other species Usually there is a rather narrow 
cinnamon-brown band with an indistinct pale border below. 

It differs primarily from H. mckhmana by the greater depression, 
larger diameter and especially the much more open umbilicus 
which is only in small part concealed by the reflected oolumellar 
lip In sculpture it falls within the range of variation of H 
mckhmana and its race H. n. ramentosa (Old.) It is densely 
granulose throughout, or in some examples, smoother around the 

* It has long been reoognised that H reticulata Pfr u identical with ramentosa 
Old , according to Dr J 0 Cooper (Proe Cal Acad Sef. VI, p 16), both wen 
out of the tame lot of apeouneae from Minion Peak, 26 mileoeoti th ee et of Oakland, 
■ent to the deeeriben by Dr Newcomb But in another place (Amer Joum 
Conch. V. p 208) Cooper stated that “Dr Newcomb cent Gould the types (of 
ramsitfocaj from Bcweia " Alto, ramentosa it “found chiefly on Mare Island near 
Benicia” 
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umbilicus, and there is a fine, shallow malleation over most of the 
last whorl 

Specimens from Upper Lake, Lake Co , California, No 22904 
C. A. S , collected by Dr Q D Hanna, extend the known range of 
this subspecies northward* and also, I believe, in elevation, as they 
were collected at about 1600 ft The specimens show the same 
variation in sculpture as thoee from the Bay region, with granula- 
tion partly irregular, along the striffi of growth, partly in protrac- 
tive trends (as in Plate XXXVII, fig 2a) There is considerable 
variation in width of the umbilicus, which is contained from 6} 
to 9J times in the diameter of the shell In several of the eight 
specimens a faint pale border may be seen above the dark band, 
lacking in others, all having a light border below the band, as 
usual The distinctness of the malleation vanes, in some of the 
shells it is very weakly developed 
Height 19 6, diam 27 5 mm , 6$ whorls 
Height 18 3, diam 26 0 mm , 6 whorls 
Height 16 3, diam 27 0 mm , 5) whorls 

Hshnhithnflypts centracostae (Pita.) Plate XXXVII, flg< 8-n 

A\nonta\ ramentota small var , W Q Binney, Man Ainer Land Sheila, 
1886, p 133, fig 108 

Emphragmopnora ealifomtmsu var eontracoetae Pitabry, Nautilus IX, 
Oct 1, 1896, p 72 

Eptphragmophora contracotlae Pilsbrv, Nautilus XI, September 1807, p 64, 60 
Bpiphragmophora amhetmx Dali, Froo U S Nat Mus. XVIII, April 23, 
1806, p 6 (no deecnntion, refers to Burney’s figure) Proc U 8 N M , 
XIX., January, 1807, p 376 (description) 

The depressed shell is rather solid, umbihcate, the umbilicus 
contained about eight times in the diameter, only a small part 
of it covered bv the reflected columellar lip. The general color 
is chamois, with a deeper or antimony yellow streak behind the 
lip and a rather narrow cinnamon-brown band with a narrow, 
inconspicuous light border below Sculpture of fine, uneven, 
partly thread-like stria unevenly cut into small rounded and ob- 
long granules by impressions which have a more or less spiral 
trend parallel to the suture, but are often interrupted, or irregular, 
sometimes descending forwardly in small patches as in H. ntckhn- 
t ana ramentoaa and others of the tuckUmana group, on the base the 
granulation is in more regularly spiral order The 1J embryonic 
whorls have weak, irregular granules and short wrinkles The 
bp is but httle expanded and is well thickened within, especially 
the basal and columellar margins 


' Hemphill collected H. n anachonta in Sonoma Oo., but the specimen* sent 
me not more emctiy located. 
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Height 12 5, diam 18 3 mm , 5| whorls Type 

Height 14 0, diam 20 2 mm , Topotype 

Height 117, diam 18 0 mm , Topotype 

Originally described from Byron Hot Spring (E H. White), a 
place southeast of Mount Diablo, Contra Costa Co , it has been 
found in abundance near San Pablo (J S Arnheim) and on Isabel 
Point (Mrs A E Bush) on the Bay side of the same county The 
type, hitherto not figured, is illustrated on plate XXXVII, fig 5 
The lip is sometimes thickened more than is usual m this genus (fig 
3, Isabel Point) 

Two lots referable to H contracotiae, though not typical, were 
taken by Dr. G D Hanna at Clear Lake, Lake Co No 22886, 
C. A S , three specimens, only one adult (Plate XXXVII, fig 8), 
is a rather thin form having fine, practically typical granulation, a 
rather wide last whorl and fully 5) whorls. Height 13, diam 20 
mm 

The other lot, No 22899, C A S , six examples (PI XXXVII, 
figB 9, 10, 10a, 11) is practically typical m color and solidity, but 
shows spiral impressed lines more emphatic and continuous than 
in Coptra Costa Co examples, though in this respect there is 
considerable variation among the Clear Lake specimens These 
shells are also a little larger than the Contra Costa County form, 
with 5$ to very nearly 6 whorls 

Height 15 4, diam 23 mm 

Height 14, diam 21 mm 

From the greater elevation of Clear Lake, about 1500 ft , one 
would not expect to find there a species of the low Bay region, 
but the differences are not great, and m fact the two lots from 
Clear Lake differ as much as either does from the types of the 
species Under these circumstances it appears inadvisable to 
segregate either as a named race 


ItihHiHsgnti asMowsls OJ O Ooopar) Plata XXX VII, Sea l, la, i». 3, 3a 



The chief characters of this species are* its depressed form, the 
conspicuous excavation around the small umbilicus, the largt 
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number of whorl s of the closely coiled spire — from over six to seven — 
and finally the sculpture, consisting of fine strue out into oblong 
beads by protraotive tangential impressions, or often irregularly, 
on the upper surface, and on the base close circular senes of mallear 
tions The color is between ecru-olive and ohve-ocher The pale 
borders of the band are often inconspicuous 

Exoept m sixe, it appears to be rather constant in character 
The number of whorls and their dose coil separate it from II. n. 
ramentosa and other forms of the H mckhntana senes It appears 
to be a rather common species m its area, though not oommonly 
recognised in collections 

The specimens figured are from Oakland, collected by Hemphill. 
Others seen are from Napa and Yolo counties Cooper (Proc Cal. 
Acad Sci. VI, p 19) mentions it from Napa and Colusa counties. 
The type locality is not certainly known The type specimen, 
“supposed to have been obtained in the Mount Diablo Range by 
Prof Brewer" has been lost. Cooper later surmised that it came 
from where Brewer crossed the ranger near New Idria, lat 36° 30', 
which led Edson (Nautilus XXV, p 70) to suspect that dtahloerms 
was a form of traeki. Cooper himself (1879) once suggested a 
relationship between duMoenns and traeki Although he studied 
Californian helices for many years, wrote copiously upon them 
and criticised Bmney’s treatment freely, it must be admitted that 
his ideas of their relationships were often astray In his last 
treatment of the species Cooper stated that “the first specimen 
(was) obtained by Prof Brewer ‘Blast of Mount Diablo,’ ” and 
he redescnbed and figured the species from Cedar Mountain, 26 
miles southeast of Mount Diablo. 

There appears to be no reason to believe that Cooper’s second 
description related to anything different from the original duMoen- 
ete In both descriptions it is made perfectly dear that the raised 
stne along growth lines are cut by forwardly descending impressions, 
tangential to the suture, as in other forms of the ntckltniana group 
(as illustrated in PI XXXVII, fig. 2a). H. traeki, in whioh there 
are spirals parallel to the suture, is thus expressly exduded from 
consideration. 

There appears to be no reasonable foundation for the surmise 
that Brewer got the original spedmen of dtabloensis near New 
Idria; he probably picked it up in Contra Costa oounty, The 
range of the species as now known is from Alameda Co , to Napa 
and 'Yolo Counties, 'in the Upper Sonoran sone. 



482 


PROCEEDINGS OP THE ACADEMY OP [Vol. LXXVIIl 


Group of H. arrow. 

HrtwlBHinttrpMi ibm (Ooold). 

This species is found from Santa Crus Co. to Humboldt Co , in 
the coastal strip of the Transition Zone I consider Eptpkragmo- 
phora exarata var rubtcunda Rowell* a synonym of H. arrow 
It is one of the most variable species. How many of the named 
races have sufficient constancy for subspedfio distinction remains 
doubtful Sue is variable in most of the forms, and a continuous 
senes from largest to smallest can be selected The list follows, 
beginning with the large, mainly southern form 
H arrow (Gld ) 

H. a holdenana (J G Coop ) 

H. a stiver stana (J G Coop ) 

H a mannensts (Pile ) 

H a mtwoka (Bartsch) 

H a matlltardt n subsp 
H a expanstlabns (Pils ).* 

Cooper described two varieties (Proc. Cal Acad. Sci. VI, 1875, 
p. 16) var holdenana from the “east side of San Francisco Bay 
along the first range of hills opposite the Golden Gate, for 15 miles 
north and south, ” and var sttversiana from either Mann or Sonoma 
counties, exact place unknown. Both were figured by Binney, 
Man Amer Land Shells, 1885, p 127 The types are not extant 
I identify as H a thverstana some shells collected by Hemphill 
at Tomales, Mann Co , figured in plate XXXVIII, figB 16, 17, 
18, and plate XXXIX, fig. 2 It has the light color of // a. 
mtwoka, but is mainly of larger sue The spire varies from the 
normal low cone of typical arrow to the high cone of mtwoka 
The umbilicus is generally, but not always, wider than in 
mtwoka Hemphill sent these shells out as U H ntekhniana ” 
Height 21 0, diam 28.0 mm ; 6$ whorls (fig. 16) 

Height 21.5, diam. 28.3 mm 

Height 17.8, diam 22 8 mm ; 6} whorls (fig. 17) 

Helmtnthoglypta arrow manneneie (Pile.). Plate XXXVIII, 
figs 1, 2, 8; plate XXXIX, fig 1 This is a small, glossy, copiously 

wnnkle-malleate form collected in Marin County by Hemphill and 
by J. 8. Arnheim, the exact locality not stated. Traces of the fine 
arrow granulation of the upper surface are present, usually weak 
* Nautilus XVI, 1902, p. 53. 

* MsutOos XII, 1898, p 28 Near Bunks, Humboldt Co , California 
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but sometimes well developed The type lot, No 71432 ANSP, 
has a mustard yellow cast with Isabella color streaks, but in another 
the hue is more ochraoeous with tawny-olive streaks 

Height 17 6, diam 23 7 mm ; 6} whorls 

This form has been mentioned in the literature several times, 
Nautilus XI, 1897, p 89, XX, p 14, but has not been defined, and 
is introduced here to point out what it is The exact locality and 
the status of the form remain to be determined, and perhaps it 
may be found superfluous It appears to differ from H arrosa 
ativereiana, but collections from Mann Co more ample than I 
have seen, are requisite for final decision 

ff s hnhrtlio slyjta i ws a ariwoka (Baruch) Pi XXXVIII, flsa.4toe PL XXXlX.fls s 
Eptphragmophora eahfornienna miwoka Bartsoh, Proc Biol Soc Washing- 
ton XXXII, 1010, p 248 

H a miwoka (Bartsch) from Point Reyes, Mann Co , differs 
from H arroaa by being smaller, diameter 19 to 25 mm , with a 
more elevated spire and much lighter colored penostracum, ap- 
proaching a chamois tint The fine granulation and other sculp- 
tural features are the same 

I do not understand the reference of this form to H caltforntensta 
as a subspecies So far as I know, nothing properly referable to 
H cahformetm* of authors (H mnctaW al.) is found within a hundred 
miles of Point Reyes 

Twelve miles from the end of the Point, Mr H N Lowe collected 
a small, elevated form of // arroaa, russet to cinnamon m color, 
23-26 5 mm in diameter It is thus intermediate between arroaa 
proper and miwoka in sise, with the color of the former and the 
shape of the latter In this connection it may be mentioned that 
Cooper, in his original account of ahveraiana, referred to a Point 
Reyes shell as a small form of attvernana He must have had 
miwoka or one of the transitions between that and ahveratana, suoh 
as the form just described 

It is clear that miwoka is a dwarfed form of arroaa characteristic 
of the granitic region, but the relation of shell sise and other 
characters to geologic formation is evidently indirect, since indi- 
viduals with the features of miwoka occur also at Tomalee with 
others approaching ordinary arroaa in sise and shape. 

IfilililliiUlllS smss aaAUardi a cubtp. Pi XXXVIII, ip. io-is 

Requa, Del Norte County, California. Type No. 21748, coll 
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CAS, collected with 17 other examides by S M Billiard and C. 
Littlejohn. Cotype No. 142006 ANSP 

The shell is thin, subgloboee, obliquely, very narrowly umbilioate, 
the umbilicus more than half concealed by the reflected columellar 
hp, chamois colored, encircled with a narrow, chestnut-brown 
band with very inconspicuous pale borders above and below 
Surface glossy, embryonic 14 whorls are nearly smooth, granulate, 
following whorls with curved, retractive, unequal etna, moderately 
sharp, fading out on the base, the last whorl has in addition to 
these, a rather weak malleation, developed locally The last whorl 
descends to the aperture and is strongly convex below The 
narrow peristome is expanded and moderately thickened within, 
triangularly dilated at the columellar insertion. 

Height 15 3»mm , diam 20 mm ; 5) whorls Type 
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About a dosen specimens are nearly or quite adult, probably 
all were collected dead, though some are perfectly fresh The 
periostracum has faded to chamois color in part of the specimens. 

As will be seen by the measurements and figures, the sue vanes 
to an unusual degree The sculpture is also variable, a few shells 
being more inflated than the type, thin and almost smooth, the 
strus and malleation very weakly developed (fig. 14) 

One shell included with this lot is larger and more solid than the 
rest. It has lost the periostracum. This specimen is practically 
indistin guishab le from some Mann Co examples of H. arrow mt- 
woka Further collections are required to decide the status of 
this form It measures: height 21 6, diam 26 mm ; 6} whorls 
(Plate XXXVIII, fig. 15) 

In general appearance, E. arrow maiUtardi resembles the Point 
Reyes forms described as Ejnphragmophora tudtculata avoanw 
Bartsch and E calif t omttnnt mivooka Bartsch. The smaller more 
delicate examples resemble avonia superficially, but differ m 
details of sculpture; the larger ones approach mvoka. H, a. mail- 
Uardt is evidently to be viewed as a somewhat convergent race of 
the same species, H, arrow 
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Group of H. tudtculata 

Hsbninthoglrpta minim eypreoyhfia CNewc' , B * B ) Plate XXXIX, flea 8. A 
plate XL, flee. 1 to 4a. 

H\dtx\ eyprtopMIa Newc. W G Burney and T Bland, Land and Freah 
Water Shell* of North America, Part I, 1889, p 186, fig 287 (Coppero- 
polia) 

[AriotUa tudiculata] form cupnapkila, Binney, Bull M C Z XXII, No 4, 
1892, p 187, pi 2, figs. 7, 8 (not typical) 

Epighraffnur^utra tudiculata cohuaentit Bartech, Nautilue XXII, April, 

This form was defined over fifty years ago by Binney’s figure 
of the type from Copperopohs, Calaveras Co It inhabits foot- 
hills of the eastern slope of the interior valley of California from 
Fresno to Yuba Co , and in the north it spreads westward across 
the Sacramento River (but east of the Coast Range) at least as 
far as the northern part of Colusa Co. It appears thus to be 
here, as H tudtculata ib in southern California, a species of the 
Lower Sonoran Zone, which, as mapped by Gnnnell* extends in 
the north across the Sacramento River into Glenn and Colusa 
Counties 

The typical forms of cypreophtla found in the northern counties, 
Calaveras to Yuba and Colusa, are lees malleate than those further 
south m Merced, Madera, and Fresno Counties, the latter approaoh 
the profusely malleate condition of typical H tudtculata, and are, 
indeed, a transitional stage between cypreophtla and tudiculata 

The shell is thin, half-covered umbiheate, between Isabella color 
and ecru-ohve, with narrow paler bands, bordering the chestnut- 
brown band, which is narrow and often rather pale In the sculp- 
ture, fine rather sharp stnation predominates on the upper surface, 
but in places there is more or less malleation, lower surface leas 
sharply stnate, with more malleation chiefly on the peripheral half. 
Immediately behind the hp the surface is minutely gramdoee, 
especially back of the upper angle and in the umbilicus This char- 
acter I do not see m typical H tudtculata. Specimens of a lot from 
Calaveras Co. vary in height of the spire from rather high, as in 
Binney’s figure, to lower than those figured here. Three of this 
lot measure. 

Height 17 mm , diam 27 mm 

Height 17 5 mm , diam 25 mm 

Height 17 mm., diam 24 mm 

The type of colueaeneu, kindly lent me by Dr Bartsoh (PI 
XXXIX, fig, 6, PI. XL, fig 1, la), measures, height 16, diam 

'A Distributional List of the Birds of California, map facing p 8. Cooper Orni- 
thological Club, 1915. 
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24 4 mm Its band is rather light, the pale borders weakly marked 
There is less malleation than in some Calaveras specimens, though 
it is fairly well developed Coluaaenau has no racial characters 
distinct from eypreophtla, living in the same life zone. 

A specimen of H t eypreophtla from Brown’s Valley, Yuba Co , 
No 8780 C A S., collected by Hemphill, measures, height 15 2 
mm , diam 25 mm , being rather depressed for this subspecies 
The color is between ecru-ohve and deep colonial buff It is 
finely malleate on the last half whorl but elsewhere stnate with 
very slight traces of malleation. Figs. 2, 2a. 

In this connection I may mention that the form I described in 
1808 as E tudiculata umbthcata belongs to the dupettthouarn 
series, which'will be considered in a future paper 

Monadsals m o i swa n n Urals new mbapedea. Plata XL, Sga. S to 8 

Mountain Pass, Tuolumne Co , California Type No 21518 
C A 8 , 11 other specimens Paratypes No 142008 ANSP. 

The shell is depressed, umbiheate, the umbilicus contained 
nearly eight times in the diameter, rood’s brown, with a slightly 
darker peripheral band with buff bands of nearly equal widtn 
above and below it The surface is dull, the initial whorls 
finely, evenly and rather sharply granular, the granules locally 
arranged in descending protractive and retractive trends but 
largely irregularly plaoed; next whorl also granular, subsequent 
whorls microscopically wrinkled and set with short, curved bristles 
standing in oblique trends, though the arrangement is partly 
somewhat irregular, the bristles on the last whorl are about 0 5 
mm long, 0 4 to 0 7 mm apart. The whorls increase slowly, the 
last being indistinctly subangular in front and descending a little 
to the aperture. Aperture elliptical-lunate, about as in M m 
button* 

Height 14, diam 22 5 mm 5} whorls Smallest 
Height 13, duon 23 4 mm., 6 whorls 
Height 16.6, diam 24 mm , 6§ whorls. 

Height 15 3, diam 24 8 mm ; 6$ whorls Type 
Height 17, diam 26 6 mm., 6$ whorls Largest 
Of the several described races of Af. mormonum, this stands 
nearest to H m. button* Pils., but in the most depressed specimens 
the last whorl is less depressed than in that subspecies, the hairs 
are longer and more* persistent and the minute sculpture much 
coarser If colonies of intermediate character exist, I have not 
seen them 
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McmMi pnoni Ittim new subepedM. Plate XL. figs. 6. So, M. 

Road to Huntington Lake, m the San Joaquin nver canyon, 
collected by H N Lowe. 

The shell differs from typical M. mormonum by its dull surface 
Sculpture of very fine, close, irregular spiral lines and spane low 
tubercles lengthened in a spiral direction, partly obsolete on the 
last whorl and wanting m the umbilical region Umbilicus much 
wider than m mormonum or any of its described subspecies The 
shoulder band has distinct light bordering bands. 

Height 14 mm , diam 25 5 mm 

This form approaches M mfumata by its dull surface and 
sculpture, though this is more developed in t nfumata, it is obviously 
more related to mormonum, which has a glossy penostraoum. 
In one of the young specimens there are very short subtnangular 
epidermal processes on the low tubercles where protected near the 
suture, but they are very different from the hairs of Mm htrauta. 

Hanna and Rixford T have called attention to the wide variation 
found m the mormonum senes It appears to me necessary to have 
names for salient local forms, several of them being very distinct 
m appearance and in the development of sculpture 


Explanation or Plates XXXVI to XL 

Plate XXXVI — Figs. 1-4 — Helmtnthoglvpia ntckhmana atoonia (Bartsch) 
Point Reyes. 118214 AN8P 

Figs. 5, 6, 7 — H nkklMana (Lea) , small form from Botinas. 10756 ANSP. 

^ EWfcjS <w ° B >- 

Figs. 10, 10a. — H n. anaekonta (W Q B ) Bsndkss example, 1878 ANSP. 
Plate XXXVIL— Figs. 1, la, lb, 2, 2a.—HdnUathoglwta duMoeniU (J G. 
Cooper) Oakland. 10722 ANSP 

Fig 8 — a omtraooMta (Fils.). Point Isabel, Contra Costa Co 10716 
ANSP 

Figs. 4, 5, 6, 6a — B, contraootia* (Pi Is.) Byron Hot Springs, Contra Costa 
Do 10712 ANSP Fur 6 r ep r ese n ts the type. 

Fig 7 —H eorUraeottat (Pile.) San Pablo 71426 ANSP 
Fig. 8. — H eontraeotlae (Fils.) Clear Lake, Lake Co 22886 CAS 

9, 10, 10o, 11 — U. eon tracoaiae (PBs.) Clear Lake, lake Co 22899 


Plate XXXVIII.— Figs. 1,2. 8 .—Hdmnthoglypta arrota maHnmtU (Pile.) 
Mann Co. 714* ANSP Fig. 2 is the type. 

Fig. 4 . — H srroso » ttoofes (Bartsch), lame form from Point Reyes, eolleeted 
by HkiAa end RixfonL 180068 ANSP. 

Figs. 5, 6, 7, 8, 9 — H. ar m sa m hooka. Point Reyes. Part of original lot, 
oolleoted by H. N. Lowe, 118216 and 118217 ANSP. 

Flys.^10, 12, 18, 14, 15. — H arrota maHUanH n subep Requa. 21769 


'Proc. CaL Acad 8a. XII, No 4, 1928, p 48 






11 — H, a rrow ma&Hardi n subsp R< 
16, 17, 18.—// arrow o ho e ni ana (J. O 
TU ANSP 


. Type. 21748 CAA 
►per) Tomaka, Marin Co. 


XXIX. — Fig 1 — Hdmintkoylypta ar row marinontk (Fils.) 7141 

rep, 

2 —H a. Mtuxniana (J. G. C ) , - pL 38, fig. 17 
3 — H a mitnoka (Btch),- pi 38, figTl 
1 — H a ttoeniana (J. 0 OX - pi 88. fig. 16. 

5 — H tudiculaia cyproophC la (No ). - pL 40, fi in. 4, 4a. 

6. — B tudiculaia cpprmpkila (No ) • pL 40, Eg* 1, la. Holotype of 
%phragmophora tudiculaia eoluraentu Bartsoh. 

L — Tun 1, la. — Hdminihoglypta tu di culaia cyproophOa (No ) Hoi 
36 of Ejnphrogmopfora tudiculaia cduoaomio Bartscn, 384721 USNM 
2, 2a — H t cyproophOa (No ) Brown’s Valley, Yuba Co 871 


8, 3a. 4, 4a. — H t cyproophOa (No ) Cabreras Co. 68182 ANSP 
I — Monadonia mormonum lowoana n. subsp Sculpture of a psora type. 
6a, 66 — Monadonia monitonum lowoana a. subsp Type. 141668 ANoP 

6, 6 0 .^* 3 / mormonum Mnuta n. subsp Type, CAS. 

7, 8 — M mormonum hirruta n subsp Pftratypes. 

Figures 6 and 6X6 
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ABSTRACTS OF THE MINUTES OF THE PROCEEDINGS 
OF THE ACADEMY OF NATURAL SCIENCES 
OF PHILADELPHIA 
1926 

January 19, 1926 

Stated Meeting 

Thirty members present The President, Dr R A. F Penrose, 
Jr , m the Chair 

The presentation of a portrait of the late John Cadwalader, 
President of the Academy 1918-1922, was announced 

The resignation of Mr Owen Wister as a member of the Board of 
Trustees was accepted with regret The resignation of Dr M. 
Carey Thomas as a member of the Academy was similarly accepted 

The selection of Dr William Berryman Scott, Professor of 
Geology at Princeton University, for the 1926 Hayden Memorial 
Geological Award was announced 

Lionel T. Hersberg was elected a Junior Member of the Academy. 

Nominations were made for President, Vice-President, Secretary, 
and Treasurer, to serve from the February, 1926, meeting to that of 
1927, and of members of the Board of Trustees to fill two unexpired 
terms, one of one year and one of two years, and two full terms of 
three years 

February 16, 1926 

Annual Meeting 

Thirty-three members present The President, Dr R A F 
Penrose, Jr , m the Chair 

Annual reports covering the year 1925 were presented by the 
Secretary, Treasurer, auditors of the Treasurer’s accounts, Treas- 
urer of the "Manual of Conchology, ” Director of the Museum, 
Librarian, and Publication Committee 

The following offioera and members of the Board of Trustees 
were elected, to serve until the Annual Meeting of 1927 unless 
otherwise indicated: President, T. Chalkley Palmer; Vice-President, 
Henry Skinner, Secretary, James A. G. Rehn; Treasurer, George 
Vauz, Jr , Board of Trustees to serve one year (until 1927), John 
Ashhurst; to serve two years (until 1928), Spencer Trotter; to 

<« 9 ) 
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serve three years (until 1929), George L Harrison and Frank J 
Keeley. 

The resignations of John J. Howard and Dr Peter M Keating 
as Annual Members were accepted 

Edgar S. McKaig was elected a Life Member of the Academy 

March 16, 1926 

Stated Meeting 

Twenty members present The President, Mr T Chalkley 
Palmer, in the Chair. 

A resolution thanking Dr R A F. Penrose, Jr , for hiB gift of 
furnishings, rugs, pictures and eases, which he had placed in the 
office of the Resident of the Academy, was adopted 

A report from the Board of Trustees transmitted actions taken 
and appointments made at their meeting of February 23, 1926. 

April 13, 1926 

Special Meeting, called by the President, and held m the Lecture 
Hall 

Twenty-eight members, one correspondent (Dr. Scott), and 
forty visitors present The President, Mr T Chalkley Palmer, 
in the Chair. 

The President stated that the purpose of the meeting was to 
present the nineteenth Hayden Memorial Geological Award to 
Dr. William Berryman Scott. 

The history of the award was outlined by the President, and 
attention called to some of the distinguished scholars to whom the 
award had been made in the past The award to Dr. Scott was 
made on the unanimous recommendation of the committee charged 
with selecting the recipient, which action subsequently was un- 
animously approved by the Council of the Academy. The nomina- 
tion of Dr. Scott was made by the committee "in recognition of 
his many researches and publications m the field of vertebrate 
paleontology, especially that of South America, as described in 
the Reports of the Princeton University Expeditions to Patagonia 
and in other memoirs ” 

After the President had formally presented the award to Dr. 
Scott in the name of the Academy, Dr Scott, in accepting, expres- 
sed his appreciation of the honor and also his deep obligation to ' 
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the Academy and its workers of years ago, such as Hayden and 
Leidy, for their eneouragement of hu early work 

Dr. Soott then addressed the Academy on “The Migration of 
Mammals in Geological Times ’’ 

Willi a u Bebhyman Scott was born in Cincinnati, Ohio, 
February 12, 1868. In 1877 he was graduated from Fnnceton 
University, with the degree of Bachelor of Arts, while in 1880 he 
received tnat of Doctor of Philosophy from the University of 
Heidelberg The University of Pennsylvania subsequently con- 
ferred upon him the Doctorate of Letters, and Harvard University 
and the University of Oxford that of Science 

Appointed Assistant Professor of Geology at Princeton University 
in 1880, he was made Blair Professor of Geology and Paleontology 
in 1884, and has remained a member of the faculty of his Alma 
Mater since that time 

His first contribution to vertebrate paleontology, a science toward 
the advancement of which he has so greatly assisted, was published 
in 1878, in conjunction with Henry Fairfield Osborn and Francis 
Speir From that tune, have appeared from his pen, many con- 
tributions to vertebrate paleontology and geology, the earlier ones 
dealing largely with the deposits of our Western States, those of the 
last twenty years mainly monographs of the extensive and ex- 
ceedingly important collections assembled m Patagonia by the 
several Princeton Patagonian Expeditions From the paleontolog- 
ical reports of these expeditions, all edited and largely wntten by 
Dr Scott, we have been able to form a most comprehensive idea 
of the Tertiary mammalian fauna of extreme southern South 
America 

The most notable works of a semi-popular scientific or text-book 
character from Dr Scott’s pen are a “History of Land Mammals m 
the Western Hemisphere,” and his well-known and widely used 
“Introduction to Geology ” 

Of Dr. Scott’s numerous contributions quite a few were pub- 
lished in the Pbociidings of this Academy In addition to his 
pological and paleontological studies, Dr. Scott has contributed 
important papers on the development of certain recent fishes and 
batraebians. 

A member of the National Academy of Soienees and of the 
American Philosophical Society, of wuoh he was first Viee- 
President, then President for a number of years, Dr Soott is also a 
correspondent of this Academy, a member of the Zoological Society 
of London, a fellow of the Iannean Sooiety of London, a member of 
the Geological Society of London, and of numerous other notable 
scientific organisations, In 1910 the Wollaston Medal was awarded 
to Dr. Scott by the Geological Society of London, in recognition of 
his work in paleontology. 
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April 20, 1926 

Stated Meeting 

Seventeen members present. The President, Mr T. Chalkley 
Palmer, m the Chair 

The resignation of Dr. Alfred J. Ostheimer, as a member, was 
accepted with regret 

The death of Eira T Cresson, long a member of the Academy 
and a founder of the American Entomological Society, was an- 
nounced 

The Hon William C Sproul, E Wallace Chadwick, E Shirley 
Borden, George B Kaiser, and Joseph A Steinmets, were elected 
members 

The Academy adjourned to reconvene the third Tuesday of May. 

May 18, 1626 

Adjourned meeting of the session of April 20, 1926, reconvened 
by action taken April 20, 1626 

Twenty-one members present The President, Mr T Chalkley 
Palmer, in the Chair 

The resignation of Dr David R Bowen, as a member, was 
accepted with regret 

The deaths of Mrs Henry Cam 11 Lewis, Samuel Price Wethenll, 
and Arthur W Pusey, members, were announced. 

The following individuals were elected members. Niles S. Babbitt, 
Darnel Moore Bates, Harold F Bernhardt, Arthur Bloch, 
Bernard Blooh, Jay Boyd, Miss Mary A. Burnham, Henry Paul 
Busch, W B. Chamberlin, Radchffe Cheston, Jr , James B Clark, 
Samuel M Clement, Jr., Moms L Clothier, Henry H Collins, 
George J Cooke, Philemon Dickinson, Dr John C Donaldson, 
Dr T McKean Downs, Charles J Eisenlohr, Carl W. Fenmnger, 
Thomas Fisher, Mrs Thomas Fisher, George H Frasier, Alfred 
Cope Garrett, F. Stanley Groves, Jr , E Marshall Harvey, Edward 
F Henson, Samuel Horner, Jr , Walter C Janney, Jr., C. Hartman 
Kuhn, Edward J. La vino, Edmund B. Learning, Mre John Fred- 
erick Lewis, Robert R. Logan, Lewis N. Lukens, Jr , George H. 
McFadden, Miss Mary E McGill, Frederick McOwen, Mrs 
Campbell Madeira, Miss Jessie W. Masters, Charles P. Maule, 
Thomas James Meagher, Mrs. Samuel Vaughan Memek, Henry t 
S. Moms, F. Eugene Newbold, W. Austin Obdyke, Mrs Albert 
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Pancoast, Frank T Patterson, A J Drexel Paul, J Howard Pew, 
Beverley E Potter, Miss Anna Randolph, Miss Louisa Rawle, 
William H Ridgway, Mrs. Lewis A Riley, Charles H Roberts, 
G Bnnton Roberts, Henry R Robins, Harry W Schlehner, Miss 
Helen Semple, Stephen J Simon, Mrs Alfred G. B Steel, Dr 
William H Teller, Miss Mabel L H Thomas, Mrs W Hersey 
Thomas, J Barton Townsend, Mrs George F Tyler, Charles 
Wheeler, John T Windnm, James D Winsor, Jr , Henry N 
Woolman, Alexander C Yarnall, C. C Zantnnger, Dr M W 
Zimmerman. Junior Member — Robert H Fleisher 

The Academy adjourned to reconvene June 8, 1926 

June 8, 1926 

Adjourned meeting of the session of April 20, 1926, reconvened 
by action taken May 18, 1926 

Nineteen members present The President, Mr T Chalkley 
Palmer, in the Chair 

The resignations of Mr and Mrs Franklin D’Olier, as members, 
were accepted with regret 

The death of Dr Henry Skinner, Vice-President and Curator 
of Entomology of the Academy, was announced 

The following minute, presented by Dr Witmer Stone, was 
unanimously adopted by the Academy and ordered spread upon 
the minutes: 

The Academy of Natural Sciences of Philadelphia, conscious of 
the neat loss that it has sustained in the death of its Vice-President, 
Dr Henry Skinner, desires to place on record its appreciation of the 
service rendered by him to this institution and to the scientific 
world. 

Graduating from the college department of the University of 
Pennsylvania in 1881, and from the Medical School in 1884, he 
passed sixteen years m the practice of medicine, and then retired in 
order to devote his entire time to entomological research, which 
had from early youth been his chief interest and which he desired 
to make his life work. 

Joining the Academy in 1881 he at once became identified with 
the Entomological Section and with the American Entomological 
Society, and in 1900 assumed the position of Curator of Insects. 
He served also for many years as a Councillor of the Academy, as 
a member and Chairman of the Publication Committee, as Editor 
of "Entomological News,” and in many other capacities, while he 
had been State Entomologist of Pennsylvania. President of the 
Entomological Society of America and of the American Entomo- 
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logical Society, and a member of the International Commission on 
Zoological Nomenclature 

Throughout his life he had the welfare of the Academy constantly 
at heart and worked sealously for the general interests of this in- 
stitution The development of the Entomological Department was 
his especial aim and ambition and to this he unselfishly devoted his 
life, with the result that its present high standing and world wide 
reputation will stand as a memorial to his energy and ability 




of insects to disease, and both by his lectures and writings did much 
to educate the public as tq the menace of insect life and the need 
of combating it, while as a specialist in the Lepidoptera his repu- 
tation was international. 

Of a delightful personality he did much to interest othen in the 
work in which he was engaged, while his kindly and generous dis- 
position Endeared him to all with whom he came m contact 

In his passing the Academy has lost an officer and investigator 
of ability and his scientific associates a lovable companion and a 
true and loyal fnend 

The following individuals were elected Correspondents — Henry 
Balfour, University Museum, Oxford, England, Erwin Baur, 
Royal Agricultural College, Berlin, Germany, Joseph Gnnnell, 
University of California, Berkeley, California; Michael Guyer, 
University of Wisconsin, Madison, Wisconsin, Fnt* Hass, Sencken- 
bergische Naturforsohende Gesellschaft, Frankfurt a/M, Germany, 
Gotthelf Carl Huber, University of Michigan, Ann Arbor, Michigan; 
A F Basset Hull, Box 704, G P 0 , Sydney, New South Wales; 
Chiyomatsu Ishikawa, Imperial University, Tokyo, Japan, Bunjiro 
Koto, Imperial University, Tokyo, Japan; Samuel Ottman Mast, 
Johns Hopkins University, Baltimore,- Maryland; Herbert Osborn, 
Ohio State University, Columbus, Ohio; Carlos Emilio Porter, 
Museo Nacional, Santiago, Chile, Norman Denbigh Riley, British 
Museum of Natural History, London, England, Erwin Frank 
Smith, U 8 Dept of Agnoulture, Washington, D C ; Alexander 
Wetmore, U S National Museum, Washington, D. C, August 
Weberbauer, c/o German Legation, Lima, Peru; W Wens, Sencken- 
bergische Naturforsohende Gesellschaft, Frankfurt a/M, Germany. 
Members . — N Emory Bartlett, James H. Beattie, E. W. Clark, 
Dr Martin B Culver, Clarence W Dolan, H Tale Dolan, William 
R Ellison, J Campbell Gilmore, James E. Go wen, R. Sturgis 
Ingersoll, Howard Ketcham, Archibald 0 Leighton, Stacy B. 
Lloyd, W. J. McCahan, Jr , John A McCarthy, Miss Elisabeth 
Canby Moms, John G Pew, Joseph G. Rosengarten, Jr., Mrs. J. 
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Henry Scattergood, Miss Hannah Lewis Scott, Miss Mary Grubb 
Smith, William Howard Smith, Mrs Edward T Stotesbury, 
Harold R Tawresey, H Birchard Taylor, Edward Y. Townsend, 
J. B. Townsend, Jr , John Price Wethenll, Jr , Junior Member — 
Francis L Van Dusen. 


November 16, 1926 

Stated Meeting 

Seventeen members present Dr Pilsbry in the Chair 

The resignation of Mrs. C Lincoln Furbush, as a member, was 
accepted with regret 

The qualification of Mr T Chalkley Palmer as a Sustaining 
Member of the Academy was announced 

Gifts of the portraits of Dr Richard A F Penrose, Jr , and Dr. 
J Brackenndge Clemens, were also announced The portrait of 
Dr Penrose, ex-President of the Academy, was presented by him 
at the request of the Council Dr Clemens was the pioneer 
American student of the Microlepidoptera, and his collections are 
now deposited with the Academy His portrait was presented by 
his sons, Dr James B Clemens, of New York, and Maurice Clemens 
of Easton, Penna 

The deaths of Harold Wingate, Dr Clayton D Frets, Bayard 
Henry and George H. McFadden were announced 

The following individuals were elected members.— Thomas 
Cadwalader, G DawBon Coleman, Clement A. Gnscom, 3rd , 
Gilbert Mather, Arthur E Pew, Jr, E F Rivmus, W. Plunket 
Stewart, Dr W Hersey Thomas, Charles N Welsh, William West, 
J Kent Willing, Miss Lila M Wnght. 

December 21, 1926 

Stated Meeting 

Nineteen members present Mr. T Chalkley Palmer, President, 
in the Chair. 

The resignations of Howard Crawley and F J Chesterman, as 
members-, were accepted with regret. 

The deaths of W. Moylan Lansdale and Jules Mastbaum were 
announced. 

The following individuals were elected members: Suatatmng 
Member .— Boies Penrose, 2nd Life and Annual Members. — Wil- 
liam S. Acuff, Perry S. Allen, John S Arndt, Leonard C. Ashton, 
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Francis L Bacon, Mrs Albert L Baily, R M Baily, David G 
Baird, Mrs Ellis Ames Ballard, Miss Emily Barclay, E N. Benson, 
Jr , Mrs E N Benson, Jr , Louis J Bergson, Mrs Arthur Biddle, 
Miss E. F Biddle, LivmgBton L Biddle, Miss Harriet E. Blakiston, 
Dr. P Brooke Bland, Moms R. Bockius, Harold Boenoke, James 
Bond, Dr L Napoleon Boston, J Harry Bowers, Miss Emilie C. 
Bradbury, Robert S Bright, Clarence C Bnnton, John T Brosnan, 
Andrew V. Brown, R Nelson Buckley, Louis Burk, E Lewis 
Burnham, Miss M Theodora Burt, Riohard M Cadwalader, Jr , 
Mrs Richard M Cadwalader, Jr , George C Carson, Jr , Ellwood 
B Chapman, Oswald Chew, Thomas W. W. Clay, Peyton S 
Cochran, Heiyy Hill Collins, 3rd , John W Converse, Mrs Newton 
W Corson, Elliott Curtiss, George C Davies, Mrs Charles P. 
Davis, S Delbert, Jr , Baroness de Schauensee, James A Devehn, 
Jr , Frederick M Devlin, Dr Edward B Dewhurst, Charles L. 
Dexter, Charles D Dickey, Dr John Diven, Joseph M Dohan, 
Dr John T Dorrance, George W C Drexel, Alfred I. du Pont, 
Adolph Eichhols, Fred J Emus, Dr C A Ernst, Robert P Esty, 
Mrs Robert P Esty, Charles Evans, Frederic N Fell, J Sibley 
Felton, Mrs. Alfred W Fleisher, Henry H Fleisher, Edward T. 
Fleming, William T. Fleming, Mm Frank B. Foster, William A. 
Foster, Addison B Freeman, Ernest W French, Charles W Gamble, 
A B Geary, Jacob E Gegenheimer, Alexander P Gest, Dr John 
H Gibbon, Herbert N Goldsmith, W. Gnffin Gribbel, J B. 
Hamilton, B. Frank Harper, C Addison Hams, Jr., W Welsh Har- 
rison, Jr , Spencer P Hatard, Daniel L Hebard, R E Hellmer, 
Mm. T Charlton Henry, Mm. E Caven Hensel, Shelton A Hibbs, 
Walter W Holmes, Herbert Hope, Edward Hopkinson, Jr , George 
Howe, John H W. Ingersoll, C H Krumbhaar, Jr, Henry M 
McAdoo, John Franklin McCahan, Robert MeLean, Austin G. 
Maury, Dr Withrow Morse, Edward Norm, Dr Howard Y. 
Pennell, Theodore W Reath, Dr. John Stewart Rodman, Nicholas 
G. Roosevelt, Henry W Roth, Thomas M Royal, Maurice Bower 
Saul, Walter Biddle Saul, N. M Seabreaae, Arthur W Sewall, W 
J Sewell, Jr, Mm Isaac Tatnall Starr, C Frederick C Stout, 
Miss Frances L. Sullivan, John Borland Thayer, 3rd, Walter 
Thayer, Mm Justice M. Thompson, Andrew Van Pelt, Mm 
Alexander Van Rensselaer, Clement R. Wainwright, T. Johnson 
Ward, Douglas R. Warfield, William M. Weaver, W Nelson L. 
West, A Heokscher Wetherill, David E Williams, 3rd., E S. 
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Willing, Joseph Wood, Jr Associate Member — Miss Mary E 
Deeter (Reading, Penna ) Junior Members — Ethel Benson, 
Perry Benson, Peter Benson, Richard Benson, Isabella Mane 
Hellmer, Joseph R Hellmer 




INDEX TO GENERA AND SPECIES DESCRIBED AND 
REFERRED TO IN THE PROCEEDINGS FOR 1926 


New epedee and genera are indicated by bold-face numerate 


Abderoapira borau 430 

AoanthuUus patachoxucus 200 

Aohroblatta luteola 212 

Aomsea rudi* 313 

tojonensia 312 

Aoteon poktua 431 

Acteonella aviformia 432 

Aoteomna calafia 432 

caHformca 433 

Aequidana paraguayenaia 260 

portalcgronau 209 

tetramerus 207 

Aerotrochus 120 

Albula vulpet 240 

Aloadia hollandi 46 

S ta 46 

sea) npana tachtrensie 46 
Icadia) striata subfusca 40 
AJutera aonpta 204 

AlycflBua cydophoroidas 404 

kurooae 404 

Amaurellina (Eunnrocrommiuni) 
clarki 334 

mormgai 334 

m lajollaetma 336 

Amiatus calvua 240 

Amphioyctotua olaaoxu 66 

Ampullma avellana 333 

oviformia 333 

Anapleota insignia 140 

maronenma 144 

minutuMima 138 

pluto 142 

poocila 148 

pulohella 144 a 

subaignata 139 

suffuaa 141 

Anohura angulata 361 

oaruufera 361 

falciformia 360 

Andinia 10 

AngoHchthya aliens 203 

iaabalita 203 

Angulata 42 

Adaopygig decora 166 

Anisoabmua vurguucua 202 

Anomalops 240 

Aplodaotylua punotatus 281 

Aquebana 111 


Araeodactylus ooatatua 366 

Arawakina 1T4 

frontalis 176 

Architectonics (Stell&xia) cognata 343 
bomn 343 

? veatchu 344 

Arohaargua probatocepbalua 202 

Arrhogee oauformcua 363 

Aatraea (Paohypoma) biangulata 318 
Astyaaax bunaculatua 208 

fascia tua 204, 263 

Ataphrua oompactua* 316 

oraaaua 316 

Atrecius lira tua 426 

Auris distorts paaamensia 81 

Avellana mathewaoml 437 

Averellia (Tnchodiscinaj coactili- 

ata 73 

macnetb 73 

Bagre xnannus 200 

Bittium aaperum 307 

Blaberua giganteu a 214 

Bodianus rufua 203 

BondliUa (Admetula) paucivan- 

cata 413 

Bovichthua diacanthua 283 

Brachyaphingua gabbi 392 

anuatus 302 

Bruolarkia gravida 397 

Buccwofusus diegoenrfs. 431 

Buhmulua oorneua 82, 127 

(Soutalua) bendeenaia 7 

umoolor 82 

Bulunua fimbnatus 104 

Callorynchua callorynohua 277 

Callyodon coeruleua 203 

Calyptraea diegoana 340 

mamillanfl 341 

CanoeUana (Progabbia) altupira 411 
vetusta 412 

Candona rogeni 24 

Caranx hippos 201 

Carawma auratas 277 

Cariblatta personata 107 

Cerydnum noduliferum 470 

posamurn 470 

Ceratinoptera piota 146 
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Centhium dumblei 
Chaetodon caputratus 
Charactdium faaciatum 
Cheirolepis muenaten 
Chiloborua 

Chilodactylua macropterua 
Chilomycterua aohoepfi 
Chlontis (Choaonehx) problema- 
tica 

Chloroacornbrtui chrvaurua 
Chonaoneura 
albonervoaa 
harticae 
elegantula 
fuacipenme 
gahbi 
gatunae 
£ui&nae m 
invena 
lata 
partfhi 
pukcana 
pusilla 
splondida 
stnjpfrona 
Bunnama 
stylata 
wayana 
Choeenekx 

Chroraatonotu* notatus 
Chromm crueroa 
Claumlia (Euphaeduaa) aculus 
coroana 

(Euphaeduaa) a mokpoensis 
(Euphaeduaa) belchen 
(Euphaeduaa) claviforme 
< Euphaeduaa) fuaamana 
(Euphaeduaa) gottacbw 
(Euphaeduaa) tau 
Cochuoopa lubnoa 
Columbima 

Cuius (Aulooofusus) recurvuB 
Conchothyra hamula 
Conionezua 
Conus homn 
remondu 
Cophocara 
stantom 

Creatochanes caudomaculatua 
Czeotcxchla lepidota 
Oepidula pileum 
Curiinatus platanus 
Cyathopoma micron 
Cydophorus herklotat 
Cyeloatoma duffyianum 
Cyelotus campanulatus 
minutus quelpartenaw 
Cyhchnma tan tills 
Cynoecton atnatus 


354 

263 

258 

24 

e 

272 

254 

452 

251 

219 

228 

225 
227 
223 
283 

226 
234 
889 
234 
221 
234 
885 
831 
880 
233 


4C2 

154 

282 

463 

463 

464 
464 
463 

463 

464 
470 

9 

396 

358 

9 

415 

414 

438 
488 
254 
260 
341 
261 
454 
454 

66 

454 

464 

439 
270 


Cypraea caatacensu 
m&thewaonu 


370 

371 


Dendroblatta onephaia 148 

inngzus 146 

Diplectrum forrooeum 252 

DipLommatma paxillua 454 

Disci m sea circul&ru 443 

Diacohchx loana 314 

Drepanochilua exibs 361 

transvemis 362 

Drepanostomella stolli 101, 129 

Drymaeua 87 

altera ana 84 

bugabenma 86 

chinquensis 86 

exponaus balboa 88 

hoffmanm 85 

mumtatua 85, 127 

joeephus 127 

j errana 84 

panamenaia 83 

aemimaculatue 84 

tranalucena 83 

t miseilua 88 

t. aororcula 83 

weekm 8 

shorqumen«B 127 


Ectmochilua (Cowhtaia) canah- 
fera 

eanaltfers euprapUcatua 
Elaginops maclovin* 

EUmia veatehu 
Emargmula gabbi 
Emoaa sagnusna 
Bubmargmata 
Ena ooreana 

Epilampra abdomen-tugrum 
asteca 
cmnamomea 
conapersa 
crosses 
egregia 
gnaea 
guianae 
opaca 
tsira 

Epiphragmophora clauaomphalos 
huaoc a b a m b e nats 
multaslma 
olanoni 


366 

369 

284 

346 

318 

48 

48 

468 

198 

200 

808 

200 

200 

805 

198 

198 

200 

304 

2 


oroyenau 8 

urubambensu 8 

Epttozuum (Confutteoala) ms thaw* 

ftmu 321 

Enpachya ponderoea 425 

Erythnnus erythnnus 256, 259 
Esthena masgahenns pennaylvan- 

icus 35 
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Esthena ovata 24 

Ethmidium coerulea 277 

Eublaberus biolleyi 214 

posticus 214 

Euclastana 112 

Euconulus browm 100 

Eudronuella chopardi 140 

wexpeot&ta 140 

maroni 101 

Eugl&ndina aurantaaca 90 

broctontomlmi 07, 129 

chinquetuna 95 

cumingi 95 

dactylus 93 

gigantea 95, 128 

f gabbi 120 

uabelkna 
aowerbyana 
stnata 
Euhasosoma 

Eulota^uhadra) callnona minor 
(JSgista) rhejuenais 
(ASgista) chosemca 
(Plectotropis) ciliostt 
coreamca 
(Euhadra) fragilis 
gottachet fuaanica 
(ASgurta^ 8° ttflchei 

(Euhadra) koreana 
(Euhadra) kurodana 
(iEgista ?) lasia 
luhuana tsushimana 
(Euhadra) onontalia 
(Tnshophta) ottoi 
(?) puirulio 

(Euhadra ?) purpuraacens 
uEgieta) pyramidata 
p hebes 

(vEgiata) proxuna 
(Plectotropis) quelpartenais 
( Acusta) neboldiana 
(AEgiata) tenuuaima 
(?) verrucosa 
Euphyllodromia chopardi 
degana 
hterata 
vanegata 
Eupeadara 
Euryootu blattoidee 
Euipira nuciformis 
Eutroohatella (Troechelviana) jug- 
ulate 
Dulobella 
Exiha diaboli 
microptygma 
Exoooetus voutans 


Faadolaria laeviuacula 


Fioopsis coopenana 878 

norou 377 

remondu 175 

Ficus mamillatua 371 

modeetUH 372 

(Trophosycon) oregonensis 373 
Fundulua amihs 250 

Fusus tumid us 401 

Ualeodea tubercuhformis 380 

Galibia 186 

magnis 186 

Galiblatta 286 

cnbroaa 287 

Qambusia affinis 250 

Ganoeella virgo 461 

Gastrocopta anmgeiella 469 

ooreana 409 

hirmsei 469 

servilis 103 

Genypterus blacodee 273, 284 

Gmglymostoma cirratum 249 

Glyphifl glaucus 276 

Gobieeox marmoratus 285 

strumoaus 253 

Gonyodiscus oostulata 467 

elatior 407 

Gracdmenia 10 

Gratis nigra 283 

Gulella bicolor 98 

(Sinnoonma) cava 464 

Guppya gundlacm 100 

Gymnotus carajKi 259 

Gynneum califormcura 384 

Gyrodes conradiana 329 

expanse 328 

Haemulon plumien 262 

Harengula ponsacolae 250 

sardma 250 

Havdenia impressa 381 

Heucma amoena 70 

(Oligyra) beatnx 71, 127 

(Suecincta) cacaguehta 40 

(Oxyrhombus) concentrioa 42 
(Oligyra) convcxa 40 

(TrStramia) funcki 42, 71, 127 
heighwayena 70 

isthmica 66 

nentella 44 

(Oligyra) orbiculata orbtcu- 
lata 40 

(Oligyra) o tropica 89 

oxyrhynoba 69 

(Angwata) rhynchoetoma er- 
nes ti 43 

(Tamnana) tamnana 44 

tenuis ^ 71 

Hehcolemii daetylopterus . 272 
Helix discolor , , 77 
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Helix provieorU . 
Heiminttadypta arroaa 
maiiliardi 


ft. mftrineDM 
ft. miwokft. . 
oontraooatae 
dubtoeoM 
nicklnuana 
n. ftoftehoretft 


n ftmnft 

tudioulftto eypreoU 
Hemigrammui achmardae 
unihneatus. 

Headeraonia ooculU rubella 


Heptftpterus musteknua 
Heterandra fonnoss 


Heterotennft trocboidea 


Hippocampus aty lifer 
Hippo rux aiehotomue 
Hojedft 


HolocentfUi ueennonia 


Holoeompeft xutidulft 
Hopfostenmm thoracatum 
Hypheaaobrycon eallutius 
sohftueneeei 


Hyporhamphui uzufaaciatua 
Hyporhienodft maronenna 


Ineanift * 

Iflftoift oonoeptionia 
Iaebnoptera galini 

pftrftmaca 

rehm 

atygia 

ItumDft 


Jenkinu atolifera 
Johniua faaciatua 


Kallella eoreana 
orenulftta 
fusamana 
kunsamca 
multivolvu 
obesieonus 
senes 

Kryptophanaron 

alfredi 


I*ctaohina 

immuna 

ptvehodea 

Lacunana ainata 
Lftg|odon rhomboidea 
LaUacba dohmiatift 
Labiates mtfoulatua 
Lexoatomufe xanthurua 
Lepomia ineuor 
Laponnua obtuawtona. 


77 Leptarionts veauata 

482 iboiquiMDflia 

483 Leptecheneia naucratea 

482 Leptioana eoetancana 

483 fihoostata* 

479 intentrlatft 

480 lamellfttft oonoentnca 

477 panamenaia 

478 Leuoophaea maderae 

478 Leuropeltoa stops 
485 Liooium punetatum 
258 Liaaobiatta diatinota 
254 orientis 

35 stjrlata 

264 Littonna remondu 
250 Lorioana anus 
423 Loxotrema tumtum 

250 Luoidella aureola 

342 lirata 

118 Luou>puoelodua pati 

251 Lutjanua anaka 

219 aya 

256 jocu 

258 Lyoodontia funebru 

264 monngua 

251 Lyaia dupucoata 
207 

Macroohlammya fuaanua 
10 hypoatilbe 

279 MaeropbyUodromia mgrtgena 
ISO Macrotaemopterua magnuoha 
181 Maraoa 

177 foaaata 

176 Margantea (Afera) moraatua 

118 (AUra) ornatiaaunua. 

Megalobl&tta mvgnia 
250 Megalopa atlantioua 

280 Magutoetoma gabbianum 
Meodoaoma caeruleacena 

466 Metudia argentinenaia 
465 booaneaaui 

465 Mentidrrhu* littoralia 

466 american us 

465 Merlucciua gayi 

466 Meaalift martweaenau 

467 Mexioodieou* 

245, 846 Microborus 

646 Mlerooonua temutarum 
wilhalmi 

106 Mieroeystlna ainapidmm 

109 Micropnyaa 
109 Mierophyaula 
109 Microp^too operculans . . 
389 Mi^rop tenia aahnowiea 

252 Miraaeapha .. 

218 Mitra oretaoea 
256 Moankhanaia bontk 

253 Wptdors 

252 MolkeSa Jatfptana. 

262 Molopopboma antiquatoa 


80 

91 

207 

176 

319 

166 

166 

187 

346 
267 

347 
47 

71, 127 


465 

465 

118 

24 

144 

146 

314 

315 
197 

249 
441 
281 
267 
267 
253 
253 
274 
353 
166 

6 

60 

80, 81 
464 
105, 108 
11T 
271 
252 
46T 
406 
255 
269 

250 
390 
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Molopopborus 

eretaoeua 


bipbcatua 


atnatos 380 

Momdwui mormonum hirsute 406 
m. loweana 487 

Mugil bwo U i en— 288 

oephahia 261, 278 

oumm 261 

Murex whitneyi 387 

Muatelua muitelui 261 

Nauuhtee tnaanous 26 

wannen 26 

Nannoatomus atigmaaemion 268 

NaUca uvaaana 322 

Nekewii to 421 

NeniA 0 

mafihtlli 12 

Neniatraota 10 

Nemopa 9 

Neoblatella 168 

Adaperticolh* 183 

anatomce 170 

binodo«a 166 

OAlloAomA 172 

oonapersA 182 

moomptA 169 

htoaoma 169 

longior 167 

nAbuA 188 

nodipenma 161 

pelluoida 183 

platatylata 183 

poecilope 164 

titaoiA 160 

unifaemate 166 

Neptunea altupnra 305 

oreteoea 306 

humeroAA 306 

Neverita globoea 328 

■ecu 326 

Niao polite. 320 

Noetca 426 


gabbi 

NotoUmpra punetete. 

Notothenia maorooephala 

NyotibofA diohropoda 
teoebroaa 
tomonloea 

Oooultator 

okaonL 

Oeyurua chryaurua 

Oloquahia. 


Oli gppy cha ohhqua 
Oliipi 

OUtaDa xnathewaonii 
OmphalotropU japonica 
ODeoeephalus raalAUni 


Opeaaadamai 

(Synopeai) beckianum 

clavuknum kyotenae 

■radio 

neudei 

javanicuin 

mlon 

QUOTA 

piunilum 

Ophichthua remiger 
Oulopteryx daacflloidee , 
Oxyrbombui 
Oxyatyla pnncept 

Paladmete perforata 
Pahmya ophenolepiB 
PAllifera ooetanoenaw 
Fanchlora aurora 
bidentulA 
cubenau 
niVBA 
regain 

Paralabrax humeraba 
Paraliobthys bnuohenw 
kingu 

Paratropee elegant 
phaterata 
Parona Agnate 
Pelmatoeupha guianae 
Pereiehthye truoha 
Peroophit braAbenat 
Pen plane ta Americana 
auttraUnae 
brunnea 
PeruAtya 

breviroetna 

Peruima 

Petalochlammya quelportenaui 
Aibrejecte 
a beUa 
Phxlomycidae 
Phortioeca mmbate 
Photoblepharon 
Phycit bran ben ale 
Pimelodua albican* 
cUnaa 
valeootennit 
Pinguipea braadianua 
e hUen rit 

Plectomon ourviroetna 


03 

03, 127 
483 
92 
483 
462 
03 
127 
02 
278 
210 
42 

87, 127 

424 

24 

00 

209 

208 

207 

208 
211 
270 

273 
282 
107 
197 
288 
191 

280, 270 

274 


Plejona foeAlie 
Plakocbeilut onca tenebroaa 7 

pirrientui 81 

Pleurodonte (Labynnthua) Kaopua 127 

(Labvrinthua) ehiriquetuua 76 

goldmani 74 


goidmani 

(Iaomeria) gudeana 
(LabTTintaua) otia 
o orthorhiaua 
(Labyrinthoa) plicate 
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Pleurodonte provisory 77 

(Labynnthus) sipunculaU 74 

s. annulifera 74 

(Labynnthus) uncigera 75 

Pleurofuna rancoetata 415 

Poectka brannen 255 

Pocomas oourbma 271 

Polimces hornu 324 

sh umar dianua 325 

Pomacacthus arcuatus 253 

paru 253 

Pom&tomufi saltatnx 252, 269 

Pomona sparoidee 252 

Ponchthys porosua 285 

Porodema chilcnee 276 

Pota nudes diadema . 356 

ton u is 856 

Potena confuse. * 66 

dyaom 67 

d ftffima 67 

(Noicyclotus) gigantea 66 

panamenais 67 

Pnonotua punctatus 272 

Pnscoficus oaudatus 379 

Proohilodus platensm 261 

Prolatdua jufularia 280 

Promieropa guttatus 252 

Proscratea complanata 235 

Proeeipwa depr o aaa ±49 

Pseudischnoptem lines ta 197 

Pfceudohyalina cidanscus 105 

mtnuecula 465 

puneticipitia 180 

Pbeudohva bneata 400 

volutaeformis 400 

Pseudomops aims 100 

luetuoea 189 

oblongata 189 

Pseudo perns numida 275 

Pseudoperusolax blakw 429 

occidental* 430 

Pseudoplatyatoma coruscan* 266 

Paeudotoma remondu 422 

Pterodoraa granulosus 266 

Pugnellua (Gymnarus) manubn- 

atua 358 

Punctum ambygona conoideum 467 
rota 468 

Pupilla beudeana 469 

Pupinella rufa 454 

Pupiaoma dioeconcola 103 

Pupoidea modieua 105 

Purpura monoceroa 388 

Pyonoacelus sunnamen «0 207 

Pygidium nvulatum 250 

Pymmidula miora 460 

Quarts 17 

Rachycentron canadum 252 


Radiodiacua nullecoatatua ooata- 


ncensis. 182 

Raja flavirostns 277 

lima 276 

RaneUma pilabryi 384 

Retipirula cram testa 406 

Rhamdm quelen 268 

sebae 256 

Ringioula vans 435 

Rotadiacts 132 

Rupiacartea eques 284 

Rutiodon c&rolinensis 24 

manhattanenas 24 


Sagdidae 

Sagemchthys aucylodon 
Salaaella brownt 
Sal minus maxilloaua 
Sarda sarda 
chilenms 
Bardina 


106, 107 
270 
98 
262 
251,268 
278 
277 

Scaphander" (Miraacapha) costatus 437 
Schanchetla hidalgoana 40 

Schisopila fimcollis 213 

Sciablatta galibi 136 

poeoila 157 

Sciaenops ocellatus 252 

Scobinella olaytonensia 417 

Scolodonta antom 101 

seteki 101 

Sebastodes chdensiB 282 

darwmu 281 

Benola Island i 251 

nvohana • 268 

Senolella violacea 278 

Serranus stnatus 252 

Setipellis 111 

Sinum obbquum 327 

acopuloeum 327 

Solan ella angulata 317 

? crenulata, 317 

Sparus pagrua . 270 

Spbeoophua polybiarum 210 

Sphoeroides testudmeuv 254 

Sphyraena barracuda 251 

Sphyma sygaena 249 

Spunrooma japomoum chejueose 454 
Squafus acanthus . 276 

Steatonema 9 

Steercana 10 

Stenotomus chrysops 252 

Stephanotepis hiapfdus 253 

Stoastomops walken 50 

Straparollus paucivol vus 314 

Strepeidura onus 404 

Strep taxis orbiculata 100 

Streptostyla chmquiana 96 

vindula 96 

Stnaluna , 117 

Strobdops coreana 470 
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Strobilops hiraset 469 

Stromateus maculatus 268 

Strongylum manna 251 

microns 257 

raphiaoma 251 

timicu 250 

Stropbocbeilufl bndgesi 0 

chilensis 6 

cordiileme 7 

crenellus 6 

dorbignyi 6 

J loboeus 6 

Borus) mtertextus 5 

(Borus) kremnoicus vestitus 6 
lutcecens 6 

pachychilus 6 

rosaceus 6 

SuavitM 109 

Subulina octona 89, 127 

Suecinea dorbignyana 104 

hirasd 468 

horbcola koreana 468 

lutoaa 102 

panamensia 104 

sagra 105 

Surculites mathcwsonu 420 

smuatus 421 

Bycodes cypraeoides 371 

Sycum mucronatum 397 

Synttpterjjee (Promouasonius) pen- ^ 

Synbranchus marraoratus 266 

Syngnathus mackayi 250 

Tairella 217 

cannatifrons 217 

Tamwana 42 

Temesa 9, 13 

incarum 13, 14 

Tenuis 43 

Terebra calif orrnca 424 

Tessarolax Ucannata 364 

distorts 363 

inconspicua 365 

Thais (Stramomta) ponderosa 385 

Thaumastus insolitus 7 

Tbehdomus 77 

Thymtes atun 278 

Thysanophora 105, 113-116 

anuta 76 

balboa 78 

eMoides 79 

*analii 79 

canalis canaooensu 79 


conspurcatella 120 

conspurcatella puella 77 

hedpnm 128 

hornu 113 

impura 121 

jaliscoensis 124 

omissa 126 

santanensis 122 

venesuelenms 122 

Toltecia 116 

Tomatellaea impressa 434 

pingui* 433 

Trachinotus (srohnus 252 

Trachums symraetncus 278 

Tnstramia 42 

Truncatella Imirdiana 67 

japonic* 454 

Tumtella ohicoensu 348 

ineiana 350 

(Haustator 7) mfragranulata 351 
(Haustator) pachecoensta 352 
robusta 353 

seriatimgranul&ta 348 

uvaaana 349 

Typhia antiquum 387 

Vaginulus (Latipes) cnidicaulus 29 
(Anguatipes) hnguaoformis 32 
(Latipee) occidentalu 29, 104 
(Latipes) pullua 81 

Valloma tenera 470 

Velatee cuneatus 319 

Ventndens lens 442 

Vi&na regma 52 

Vilitas 117 

Volutoderma averellu 409 

nutraeformis 410 

Whitneyella martinex 403 

smuata 401 

Xestoblatta castanea 164 

nyctiboroides 164 

Zachrysta 77 

Zachrysa auncoma hav&nensui 76 

Zaphysema 106 

Zetobora emarginata 213 

gemnucula 213 

Zonitoides arboreus 131 

hoffmamu 101 

multi volvis 181 

ostauri 100 
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DIATOMACEAB 


Microscopic organisms, unicellular and free or sessile, or united 
in filaments, sometimes immersed in a gelatinous envelope or 
contained in tubes, either simple or branched Cell wall more or 
less siliceous, composed of two parts or valves, usually connected 
by a zone or girdle, and forming what is known as the frustule 
which is surrounded by a thin stratum known as the coleoderm 
The cell-contents, as distinguished from those of other organisms, 
include yellowish or brownish chlorophyll -like bodies, chromato- 
phores, which occur in one or several bands (placcochromatic) , 
or as variously distributed granular masses (coccochromatic), 
usually lining the inner walls Growth by ordinary cell division 
or by auxospores, sexual multiplication by the formation of spor* 
angia 

Morphology 
Macroscopic Appearance 

Color When in pure mucous masses upon algae or other water 
plants the color of the colonies, due to the great amount of colco- 
derm, is almost absent, the mucus appearing hyaline In genera!, 
however, the thin strata assume a yellowish tint, due to the endo- 
chrome, and, in proportion to the mass, become darker, yellowish 
brown, brown, and, in larger masses, often chocolate or nearly 
black A few exceptions have a greenish or bluish tint The 
color is variously modified by impurities but when dry the pure 
deposits are white 

Site. The size of the colonies varies from minute patches upon 
rocks and plants to filaments two or more feet m length, or spread 
out in floating masses variable in size, upon streams and ponds or 
accumulated in hot springs. In marine forms vast floating or 
partly submerged masses occur, and, in polar regions, in strata 
hundreds of feet in depth and sometimes extending for many 
miles 

Mode of Growth Many marine and fresh water species are 
connected by their valve surface in filaments, variable in length, 
which may be attached by stipes to rocks or algae Others are 
fpunc^ either single or in branched or umbellate clusters or stipes, 

( 3 ) 
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or in bundles, or sessile upon rocks, shells and plants. Certain 
forms are in amorphous masses or enclosed in mucous tubes, 
while many are epiphytic and some appear to be parasitic on other 
diatoms Frustulcs are more often found free, however, especially 
those with a true raphe 

Jlabtlat In the case of fresh water forms it will not be necessary 
to define the exact locations in which they may occur, as, during 
the entire year, more especially in the spring and fall months, they 
are found growing in pure or nearly pure water in roadside ditches, 
rivulets and streams, on dripping rocks of waterfalls, on the borders 
of lakes and m occasional rain pools, water troughs and aquaria 
The stems of watfr plants or other submerged objects and especi- 
ally the brown mud coating the beds of streams will be found 
prolific in pure or nearly pure gatherings which may easily be 
detached and kept m bottles m formaline solution for determining 
the cell contents or until required for treatment with acids Marine 
diatoms arc obtained from dredgings, the scrapings of vessels or 
pilings, the stomachs of fish, the cleanings of shells and particularly 
from the surface of salt marshes and tidal pools Marine algae, 
more often the red algae, are usually found to be covered with 
masses of diatoms Ice floes are the habitat of species not found 
elsewhere and plankton from northern bays and the shores of 
Greenland contains numerous representatives of the Arctic flora 
of Europe and Asia 


Microscopic Appearance 

Coleoderm. Surrounding each frustule and often the only cause 
of their adherence to each other, sometimes extended into a stipe 
for attachment to extraneous objects, is a thin coating of mucus 
known as the coleoderm. It is invisible, except when stained, and 
varies in thickness, being more abundant in young frustules. 
It contains a small quantity of silex from which, it is supposed, 
are formed the valves that, as observed by Peragallo in the calyptra 
of RhisosoUnta, grow centnfugally from the centre. 

Frustule The frustule enclosed by the coleoderm consists of 
two separate, siliceous parts or valves, usually connected by a 
band or girdle known as the connective cone. The shape of the 
frustule may be cylindrical, sometimes flattened, or orbicular, 
box-shaped, Unear. lanceolate, elliptical, cuneate, irregular, sigmoid, 
and symmetrical or asymmetrical, the outline often varying by 
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reason of the appendages of the valves The appearance of the 
fmstule when the zone is seen is called the tone mew and when 
the end of the frustule is seen the valve view The frustules are 
sometimes divided into several parts by transverse partial or 
perforate septa. 

Connective Zone The two parts of the frustule, known as valves, 
are, except in very young or immature forms, almost invariably 
connected by two or more bands united to the valves, the zone 
of one valve usually, except in Fragtlarta, overlapping the edge of 
the zone of the other valve forming what is known as the suture 
The zone is more or less firmly united to the valve sometimes 
easily detached, but the two zones at the suture are capable of 
movement over each other and increase in width to accommodate 
the growth of the cell contents The zone may be composed simply 
of the two bands surrounding or enclosed by the edges of the valves 
and continuous, or it may be open at one part, not, however, 
opposite the opening of the opposing zone In the greater number 
of species it is simple and the markings are usually puncta in 
longitudinal rows In other forms the zone consists of more or 
less numerous annuli parallel to each other or of imbricated scales 

Vake. The valves of which there are always two, omitting the 
so-called internal valves in certain species, are of almost infinite 
variety in shape, the most common forms being circular, either 
plane or convex, angular, linear or elliptical The size varies 
from 4 to 1300 [i in length All forms, without regard to outline, 
may be divided into two classes, those having concentric markings, 
known as the Centncae, and those in which the markings are 
separated by a median line or space or by a raphe into two parts, 
symmetrical or asymmetrical, and known as the Pennatae 

Septa. The frustules are sometimes divided by partitions at 
right angles to the longitudinal axis In other cases the valves 
themselves are divided by septa which extend more or less deeply 
and are usually transverse In some species partial septa parallel 
to the surface form diaphragms at the ends 

Appendages of the valves While the various projections are 
often described with the frustule they are parts of the valve, not 
being found on the connective zone Their function is almost 
invariably to act as connecting links in the formation of filaments 
and in species which no longer form continuous threads they either 
disappear or are represented by minute spines or apiculi They 
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are extremely variable in shape and sue and may occur as processes, 
conical or globular, as horns, cylindrical or conical, sometimes quite 
long, as setae, very long thread-like horns, as spines or shorter 
horns, and apiculi, or often merely the vacant spaces where they 
originally existed The calyptra, as found in RhtsosoUma, is 
probably to be considered of another character as it proceeds not 
from a corner of the valve nor exactly from the margin, as is the 
case of other appendages, although it serves as a means of connec- 
tion between frustules. The long setae are found only in plankton 
forms and are of service in flotation, while the length of processes 
and horns is usually an indication of differences in the pelagic 
or littoral habitat 

Markings In a general sense the markings of the valves may 
be considered as similar to the arrangement in a single stratum of 
cells of a leaf, consisting of an outer and an inner surface separated 
by cell walls. In most species the distinction between the outer 
and inner surface disappears while in others there is a marked 
difference In areolate or cellular markings distinguished from 
others by their greater size and visibility the distinction is more 
obvious, an interior or exterior stratum being perforate with 
minute puncta, the outer stratum being often an open network 
frequently covered only by the coleoderm. When the cells are 
large they are usually seen as hexagonal or angular and this is 
probably their shape in many cases when the markings, owing to 
their minuteness, appear as rounded dots Ocelli, in many in- 
stances, are smaller and the granules are still smaller than the 
cellular structure where the cell walls become thicker. Puncta , 
a somewhat indefinite term, usually designates the most minute 
markings which occur When the markings are very close together 
in rows they are said to be hneate and when confluent form costae. 
All alveolar or punctate markings are generally considered to be 
either actual perforations or cavities which may be covered by a 
thin siliceous membrane, often destroyed in preparation or in 
fossil deposits, or by the coleoderm, so that, except by osmosis, 
there is no actual communication in the living forms with the 
surrounding medium. 

Raphe In the Fennatae there are two kinds of median line. 
In one, as in FragUana, the line consists of a blank space or pseudo 
raphe, while in the naviculoid forms, and, m a modified degree, in 
the Sunreltoideae, the line is a true cleft which divides the valve 
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into parts connected usually in the middle, by the central nodule 
or only at the ends The central nodule may be either a conical 
projection inward, as in Ptnnulana, or a simple thickening of the 
centre, sometimes transversely extended into a stauros, as in 
Stauroneu, or produced longitudinally on each side of the raphe 
in the form of thick siliceous horns, as in Dtplonets At the be- 
ginning of the raphe, above and below the central nodule, are 
median pores and at the ends of the raphe are terminal pores 
which are merely the ends of the raphe curved or mcrassate 

Cell Contents 

Enclosed within the siliceous valves the cell contents include 
the cytoplasma, protoplasm, cell sap, endochrome, nucleus, nucleo- 
lus, centrosome, double rods or plates, volutin, oil drops, pyrenoids 
and certain granules Some of these, however, may be absent in 
certain species 

Cytoplasma The inner surface of the cell is covered with a 
layer of plasma, colorless, except in Namcula oslreana, where it is 
blue, and not evident except in plasmolysts It vanes m thickness 
in different genera and is usually collected at the ends in long 
forms and condensed at the plasma bndge in the centre, dividing 
the cell into two parts, each containing the protoplasm, cell sap 
and certain granular bodies; in cylindncal frustules it sometimes 
occupies a great part of the cell. 

Endochrome. The endochrome occurs either as a single plate 
or a number of plates or separate granules known as chromatophores 
which are variable in size but usually constant in position, except 
dunng the process of reduplication, and are more permanent than 
other contents of the frustule, being frequently capable of recogni- 
tion long after the cells are dead It apparently consists of chloro- 
phyl united with a yellow coloring matter and varies from a light 
greenish yellow to a dark brown, but, after the death of the cell, 
becomes greenish The* function of the endochrome is probably 
the same as that of ordinary chlorophyl. A few species, not yet 
recorded in North America, including Nttsschus putndo Benecke 
(Jahr f. wise. Bot Berlin. 35 335 1900) and Synedra hyaUna 

Provazek (Oestrerr. Bot Zeitschr Wien 69. 1900) are sapro- 
phytic and without chromatophores. 

Pyrenotds In the chromatophores, or, soipe times, on their 
inn$r surface, of many species are found colorless, homogeneous, 



8 


Academy of Natural Sciences of Philadelphia 


strongly refractive bodies, of various shapes, known as pyrenoids, 
considered as excess working material resembling crystalloids in 
other plants, and appear to be concerned in the formation and 
division of the endochrome They become evident when stained 
with haematoxylin 

Double Plates. Small bodies appearing as double plates or double 
rods, according to position, sometimes, especially in certain navi- 
culoid forms, as Ptnnulana, occur as short, parallel plates in pairs 
in the plasma mass and radiate from the centrosome They are 
evident in the plasma bridge, but, in the beginning of cell division, 
become more and more indistinct and disappear, and again are 
visible after division Their substance is supposed to be a reserve 
material of importance in cell division 

Volultn In various parts of the cell, more often in the cyto- 
plasms or cell sap, are found, in many species, strongly refractive 
bodies, known as volutin or BQtschh granules, or red granules when 
stained, which are considered to be a nitrogen reserve store They 
vary in appearance and size In Navtcula cusptdata they consist 
of two large globules, one above and one below the plasma bridge, 
in Sunrella they are often arranged in a row along the upper and 
lower edges of the plasma bridge; in Ptnnulana major they are 
seen m various positions scattered through the cell. They can 
be readily mistaken for oil drops which, however, are nor usually 
so constant in position while the volutin granules are so definitely 
arranged in different species as to be of value in classification 

Nucleus. The nucleus is a spherical, spheroidal, lenticular, 
bean-shaped or kidney-shaped body varying from 2-47 p in diameter 
not, however, proportional to the sue of the frustule, and is found 
usually near the centre of the cell, sometimes nearer one zone In 
most species the nucleus contains darker bodies, the nucleoli, 
varying in number from one to ten When the cell is at rest the 
nucleus is filled with a network of lines at the crossings of which 
are found minute chromatin granules, and these, with the broken 
lines of network form, in the process of cell division, the chromo- 
comes 

Centrosome The “germinal dot," discovered by H. L. Smith 
(Proc. Amer Spc Microecopists, 57. 1886), later (1891), described 
by BQtschh as the centrosome, is a small, round body near or at 
the centre toward which converge the double plates and the plasma 
threads. It is always in intimate connection with the nucleus by 
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plasma threads and is considered by Lauterborn as “a kinetic 
centre from which proceed the changes, including the streaming 
of the protoplasm, in the beginning of the action of cell division 
upon the nucleus and the plasma ” 

Oil Drops. The assimilation products, starch and sugar, are 
not found in the diatom cell but are replaced by oil in the form of 
globules of various size and shape occurring in the cytoplasma or the 
cell sap and occasionally in the chromatophores They sometimes 
occupy, in certain species, a constant position, being found in 
Navtcula cusptdaia on the border of the plasma bridge, while in 
Ptnnuhna they are scattered through the cell and are not easily 
distinguished from the volutin granules, although, in the process 
of staining they are sometimes dissolved They are more apparent 
immediately after the death of the cell and are probably, in part, 
the cause of the peculiar odor late m summer, noticed m certain 
years, in the water supply 

(Note In order to understand the nature and position of the 
cell contents immerse freshly gathered specimens of Ptnnulana 
major in a ten per cent aqueous solution of picric acid for a few 
days After washing out the acid and neutralizing with carbonate 
of soda stain in haematoxylin, pass through successively increasing 
percentages of alcohol in water, place in oil of cloves and mount in 
benzole balsam Examine the frustules in zone view In the 
centre is the double concave mass of the plasma bridge, somewhat 
contracted in preparation, and within it is the nucleus, about 
one-third the diameter of the frustule Inside the granulated 
nucleus will be found two small, dark, round bodies, the nucleoli 
Appearing near the centre of the nucleus although not within 
it is the small centrosome All of these are seen through the 
chromatophore which lines the zone. Radiating from the centro- 
some are the double plates The condition thus shown will be the 
appearance of the cell at rest.) 

Cell Division 

The simplest form of reproduction in diatoms and one which 
has been observed m most genera is that of reduplication in which 
the frustule, after an increase or extension of the connective zone, 
forms two new valves, with their connectives, within the mother 
valves, each of which united to its daughter valve produces a 
new v frustule which continues to repeat the process during its 
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vegetative existence It follows that as new frustules are formed 
within the older, a constant diminution must take place, at least 
in those forms the connective zones of which are incapable of 
expansion When, therefore, the cell has been reduced to a certain 
size an auxospore is formed in which the zone expands and produces 
an enlarged cell which either is detached from the filament or 
continues dividing In ordinary reduplication the cell contents 
follow the usual method of cell division in other plants As 
certain modifications occur in diatoms the following condensed 
statement of Lauterbom’s investigations m the nuclear division of 
Surtrella is given (Untersuchungen fiber Bau, Kemteilung und 
Bewegung der Diatomeen. 1896) 

The first indication of cell division is the gradual separation of 
the zones and the withdrawal of the chromatophores within the 
borders of the valves The centrosome now withdraws from near 
the nucleus and the streaming of the protoplasm toward the 
centrosome becomes apparent Close to the centrosome and 
apparently budding from it is seen a small round body which 
finally detaches itself and approaches the nucleus, gradually in- 
creasing in size At this time the network of the nucleus becomes 
coarser and irregular, the chromatin granules, which in the resting 
condition are gathered chiefly at the node points, begin to arrange 
themselves like strings of pearls The central plasma now begins 
to move toward the broad end of the cell. The small body near 
the centrosome grows larger, assuming several forms, and later be- 
comes rod-like and forms the central spindle which then enters the 
nucleus through its dissolved outer membrane, and places itself 
at tight angles to the longitudinal axis of the frustule Changes 
occur in the nucleus where the network arranges itself in the form 
of dark threads radiating from the central spindle, forming what 
is known as the mother star The spindle appears now as a sheaf- 
like form with convex ends and gradually the radiating threads 
divide into two parts, each part moving to the end of the spindle, 
beginning the second phase of division The central spindle now 
divides and the two parts of the mother star, each of which is 
known as the daughter star, form rounded bodies composed of the 
dark threads which, from the time of their formation from the 
network of the nucleus, are known as the chromosomes. The ends 
of the central spindle become rounded while the spindle grows 
less evident, although the two parts are still connected by threads. 
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In the meantime the cell division has begun The central spindle 
gradually disappears and the pole ends assume the form of round 
bodies which become the centrosomes of the new frustules Here 
ends the second phase The third phase is one of reconstruction in 
which the processes described are reversed Each of the daughter 
chromosome rings resolves itself into a nucleus and the chromosomes 
are reduced to the original network The valves are entirely 
separated and the daughter valves appear The two nuclei move 
down with the divided plasma bridges and take up their position 
near the middle of the cell, the chromatophore bands divide and 
soon two new frustules are formed similar in every respect to the 
original The entire operation to the end of the second phase 
occupies about thirteen hours 

Reproduction 

Sexual reproduction in diatoms has been observed in many 
species Among the several methods described, about which there 
has been much controversy, one alone appears ‘to be recognized 
as determined In this, the result of numerous observations, two 
frustules approach each other, the valves separate, the contents 
of the frustules unite and a sporangium is produced which forms 
two new valves, usually larger than those of the parent frustules 
and often differing m outline and striation The sporangia! 
frustules are supposed to continue the vegetative method of re- 
duplication and finally to assume the normal form This method 
of reproduction accounts for numerous irregular forms in Gompho- 
nemo, NUtschta, Synedra, FragUana, and other genera 
In the case of Netdtum, H L Smith states that two frustules 
unite and produce two sporangia 
In certain genera internal spores have been discovered but they 
are apparently not due to conjugation 
In addition, however, to the usual method of vegetative re- 
duplication and the formation of sporangia by sexual reproduction, 
several genera, notably Chaetoceros and RhttosoUma, form internal 
spores or endocytes which are resting spores provided for the period 
of seasonal quiescence The Centncae, for the most part, have, 
apparently, no method of reproduction, irrespective of ordinary 
cell division, except that of internal spores, while the Pennatae 
have in addition conjugation and the formation of sporangia. 
In Bidduiphta, at least in one species, B loans, the auxospores are 
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formed in a manner similar to that of Melosetra vartans. (T C. 
Palmer, in Boyer, Diat. of Philadelphia, 33, pi 7, / to) In 
Chaetoceros, besides the formation of resting spores, a peculiar 
method of auxospore development has been discovered in which 
the cell contents pass through the wall of the xone and produce an 
enlarged cell which continues by reduplication anothe chain of 
frustules at right angles to the original chain (Schtltt, Ber Deut- 
sch Bot Ges 7 362 .pi 14, f. 4-8. 1889) 

Movement of Diatoms 

With the exception of the well-known Nttsschta, usually called 
Baallarto paradoxa, the independent movement of frustules is 
confined to free forms In the Suruelloideae where the raphe is 
lesB defined, the motion, if there is any, is not so obvious as in the 
Naviculoideae where the raphe is more pronounced and the action 
more rapid It appears to be determined that the advance and 
withdrawal is a creeping, interrupted at regular intervals, over some 
object and not a free swimming in the water Mr T Chalkley 
Palmer’s investigations (Proc. Delaware County Institute of 
Science, 1 116 1896 and 3 70. 1908) prove conclusively that 

the movement is due entirely to the protoplasmic action of the 
part of the coleoderm in the position of the raphe 

Distribution 

Of the two divisions of the Diatomae it may be said that the 
Centncae are almost exclusively marine or brackish forma, the 
exceptions including only certain species of the genera Melosetra and 
Cyclotello, although Cosctnodtscus subhits, Btddulphta looms and 
Terpstnoi mustca, sometimes exist m waters apparently fresh but 
subject to saline influence. 

Pelagic forms The plankton and pelagic diatoms are included 
in the genera Thalasstostra, Sheletonema , Aster omphalus, Astero- 
lampra, Rhttosolema, Dactyltosolen, Chaetoceros, Bactenastrum, 
Dttylum, Corethron, Hemiaulus, Tnnacna , nearly all species of 
which are found chiefly m northern latitudes. 

Lutoral forms. The strictly littoral diatoms differ from the 
plankton and pelagic in being attached, in most cases by stipes, or 
are sessile on algae, rocks, etc. although they are more often found, 
when not in situ, floating free. Those occurring in short chains 
attached to extraneous objects by a stipe from the lowest cell 
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include Melosetra, Podostra, Hyalodtscus, Stepkanopyxts, Eucampta, 
Isthmia, Terpstnoi and certain Biddulphiae Those which are 
found sessile include CycloteUa, Cosctnodtscus (in part), Stephanodts- 
cus, Adtnoptychus, Polymyxus, Arachnotdtscus, Shctodtscus, Aula- 
codiscus, Acttnocyclus, Euodta, Ropena, Eupodtscus, Aultscus and 
Pseudaultscus . AUheya occurs free on the shore In the collection 
of these forms, however, they are usually found floating free, with 
frustules detached. 

The second division of the Diatomae, the Pennatae, is not only 
characterized by a more varied form and structure but also by a 
more varied habitat The Pennatae are found not only as pelagic 
and littoral forms but as including nearly alt fresh water genera 
Of the first group, the Fragilanatae, more closely connected, if at 
all, with the Centncae, in general structure, than the other groups, 
are also more generally exclusively marine and all, with the excep- 
tion of Mertdton, TabeUarta, Tetracyclus, Ceratonets and ActtneUa, 
contain marine species Of the second group, the Naviculatae, 
two, Anorlhonets and Campylonm, are exclusively marine, Gomp - 
honets is exclusively fresh water, while all of the others inhabit 
marine, brackish or fresh water Of the third group, the Sunrel- 
latae, two small genera, Podocystts and Plagtodtscus, which are 
not typical of the group, are the only ones exclusively marine, the 
others being found everywhere 

To localize the marine genera it must be realized that many 
forms are earned northward from the region of the West Indies by 
the Gulf Stream, while the Arctic current is responsible for certain 
species found off the northern coasts of the United States The 
plankton forms occur more abundantly in northern latitudes and 
are seldom seen near the coast A peculiar flora of the ice floes is 
represented in certain species of Navtcula and Ptnnulana, To the 
southward, the genus Mastoglota is confined almost entirely to the 
Bahamas where it is abundant on algae. Plagtogramma is also 
characteristic of the same region as well as of Campeche Bay and 
Colon. Btddulphto is more abundant southward while Cosctnodts- 
cus may be said to be generally distributed on both the Atlantic 
and Paidfic coasts The Naviculae are, as in other parts of the 
world, found in all waters • On the Pacific coast the prevailing 
genera are Aulacodtscus, Arachnotdtscus and Jttkmta, the last of 
which is rarely found on the Atlantic coast, while Arachnotdtscus oc- 
curs jui the east only m a rare variety of a fossil species in Maryland 
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In attempting to distinguish the fresh water floras of the North 
American continent it is necessary only to consider the Appalachian 
slope, the Mississippi valley and the Rocky Mt and Cascade 
ranges The flora of the Great Lakes may be recognized by the 
greater abundance of Gomphonema, Stephanodtscus and one or two 
species of Rhtsosolenui, a genus usually considered as marine 
Ptnnulana, N odium, Anomoeonets and Caloneu are abundant in 
the provinces of Quebec, Nova Scotia, New Brunswick, and the 
Btates of Maine, New Hampshire, and Vermont, occurring in vast 
peat deposits and, for the most part, extant in the numerous lakes 
formed after the glacial penod The Mississippi valley, with its 
numerous tributaries, is characterized more by the absence of any 
but the common forms of Navtcula, Synedra, etc the reason for 
which 1 b, possibly, the turbid condition of the streams The 
Rocky Mt region is also rather barren of forms and the Cascade 
range, while not sufficiently explored, does not appear to be prolific 
although it may be expected that the lakes of Oregon will be found 
worthy of further examination 

The determination of hab tat is occasionally dependent upon 
factors not always recognized Many forms adhere to the legs of 
insects and water birds and are sometimes earned to great distances, 
while others find location on the scales of fishes as well as in their 
stomachs Vessels also, on their anchors and on the barnacles 
along their sides are vehicles of transportation Al^ae, covered 
with sessile species, tom from rocks by storm, float atifay and are 
cast on distant shores Fossil forms, also, are not absent from 
the rivers of Maryland, Virginia, and Oregon 

This synopsis is intended to comprise all recent species occurring 
in North America, including the West Indies, and descriptions are 
chiefly from specimens of my own collection in various parts of 
Canada, New England, end the Middle and Western States 
In certain cases the actual specimens have not been available and 
in these the descriptions are attributed to the authorities whose 
names occur in parentheses. The same rule has been observed in 
the statement of distribution when not verified 

An examination, also, has been made of slides prepared by 
hlfiller, Thum, Ktavsen, Temp&re, Dr. F. D. Lewis, Christian 
Febiger, Dr D B. Ward, W. A. Terry, H L. Smith, C. L. Peticolas, % 
Miss M. A. Booth, and others. Slides and material have been 
received from numerous friends and correspondents and J here 
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wish gratefully to acknowledge the kindness of the following* 
Robert Hagelstein, Mineola, N V , the late Dr L W Bailey, 
Fredericton, N B , Miss S P Monks, San Pedro, Cal , Prof. 
C J Elmore, College of Empona, Kansas, Dr D E Owen, Phila- 
delphia, Dr Vida A Latham, Chicago, H C Wheeler, Montreal, 
C Mereschkowsky, formerly of St Petersburg, Prof L H Tiffany, 
Ohio State University, Dr Leonard Waldo, Plainfield, N. J , 
Fullerton, L Waldo, Philadelphia, Dr Marshall A Howe, New 
York, T Chalkley Palmer, President of the Academy of Natural 
Sciences, and the following members of the Academy F J Keeley, 
especially for assistance in measurements, John A Shulze, Hugo 
Bilgram, E G Vanatta; Dr H A Ptlsbry, Mrs Eva B Gadsby, 
Dr Thomas S Stewart My thanks are due to Dr John Hendley 
Barnhart, the noted bibliographer, for valuable suggestions in 
regard to citations 

Note As it is not intended to include species exclusively fossil 
nor to describe specimens found only as dead valves, it has been 
difficult, m some cases, to distinguish the habitat of forms occurring 
in dredgings at a distance from the coast Species found on ice 
floes in the Polar Sea, forming a flora quite distinct, are included 
when near the coast and certain others earned by streams from 
fossil deposits are omitted although mention is made of some 
which may be considered doubtful 
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CENTRICAE 


Cosci nodiscatae Frustulcs discoid, cylin- 

drical or spherical Valves without horns 

or elevations, sometimes with short spines 

or processes. 

Coscinodisceae Valves not divided by rays 
or costae into sectors Processes absent 

(a) Meloseinnae Frustules short, usu- 
ally in filaments 

Valves hemispherical or cylindrical. 

Frustules in long filaments 
Valves hemispherical Frustules soli- 
tary or in twos or threes, stipitate 
Valves convex, with an umbilicus and 
a broad border of decussating lines 
Valves convex, with a border of a crown 
of spines 

(b) Coscinodiscmae Frustules disc-form 
or cylindrical, single or in chains. 

Frustules solitary or geminate, with a 
wide border and undulating surface 
Frustules solitary. Valves discoid, areo- 
late or punctate, with a narrow 
border, Marp?n without large spines, 
sometimes with apiculi 
Frustules usually solitary Valves cir- 
cular Margin usually with a crown 
of spines 

Frustules in long chains connected by 
mucous threads from the centre of 
the valves 

Frustules in chains connected by num- 
erous threads from the border of the 
valves 

Actinoptycheae Valves divided into sec- 
tors Processes absent; small spines 
sometimes present 

Valves divided into plane sectors, areolate 
and punctate 

Valves divided into convex, punctate 
sectors. 

Valves divided into sectors by radiate 
costae. 

Valves divided into sectors by radiate, 
hyaline lines. 

Valves divided by hyaline rays into mar- 
ginal, equal, punctate segments. 


1 Melosetra 

2 Podostra 

3. Hyalodtscus 
4 Stephanopyxu 

5. Cyclotella 

6. Cosctnodtscus 

7 Stephanodtscus 

8 Thalassotnra 

9 Skeleionema 

10. Actxnopiychus 

11. Pdymyxtu 

12. Arachmndisetu 

13. ShclodUau 

14. Asterolampm 
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Valves divided by hyaline rays into un- 
equal, cellular segments. 

Eupodisceae Valves disc-shaped, with mam- 
miform processes or ocelli. 

(a) . Aulacodiscinae. Valves with mam- 

miform processes. 

Valves circular, with two or more in- 
flated processes on the border. 

(b) Eupodiscinae Valves with ocelli. 
Markings granular or punctiform, in 

radial, sometimes fasciculate rows. 
A small nodule near the border 
Markings granular, in radial or irregular 
rows A small nodule usually near 
the border. Valves semicircular. 
Markings cellular, irregular An ocellus 
near the border 

Markings cellular, irregular. Several 
large ocelli near the border 
Markings costate and granular. Ocelli 
large 

Markings granular, radiate Ocelli 
large 

Markings minute, radiate Ocelli small 
Rhizosolbnatae Frustules frequently much 
elongated, with numerous girdle bands 
Rhizosolenieae Characters of the group. 
Frustules often in filaments, cylindrical or 
nearly so 

Annuli narrow or in imbricated scales 
Valves terminated by a calyptra. 
Frustules in filaments, cylindrical, with 
narrow annuli half the circumference, 
imbricated. 

Frustules annulate, united by short spines 
Biddulphiatae Frustules box-like, valves 
with two or more angles or horns 
Chaetocereae Valves circular or elliptical, 
with horns or setae much longer than 
the frustules. 

Frustules in long filaments, separated by 
foramina and united by setae in pairs. 
Frustules in filaments without foramina. 
Setae at right angles to the filament, 
numerous 

Frustules free or geminate. Valves hemi- 
spherical. Setae in a crown on the mar- 
gin oblique to the filament. 


15 Asteromphalus 

16 Atdacodtscus 

17 Actmocyclus 

18 Euodta 

19. Roperta 

20. Eupodtscus 

2t. A uliscus 

22 Pseudaultscus 
23. Rattrayella 

24 Kkuosoknta 

25 Dactyltosolen 

26 Laudena 

2 7. Chaetoceros 
28. Bactenastrum 
29 Coreihron 
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Frustule8 free, annulate. Valves with a 
central punctum and a seta at each end 30 Attkeya 
Biddulphieae. Valves orbicular, elliptical, 
triangular or polygonal. Homs short 
or represented by spines or elevations 
of the angles, sometimes absent. 

Frustules in spiral chains, usually with 
foramina Valves elliptical . 31 Eucampta 

Frustules prismatic. Valves with undulat- 
ing sides and a stout bristle in the mid- 
dle 32. Ditylum 

Frustules box-like. Valves elliptical or 
angular, with ends or angles elevated or 
prolonged into horns or wines. 33 Btddulphtc 

Frustules asymmetrical. Valves with the 
structure of Biddulphia but elevated at 
one end only 34 Isthmta 

F rustules compressed Valves with angles 
produced into horns tipped with a spine 
Outline elliptical 35. Hemtattlus 

Frustules with valves as in Hemtattlus but 
triangular in outline. 36 Trtnacna 

Anauleae Valves elliptical or lunate, with 
transverse septa Homs short or absent 
Valves elliptical, divided into three parts 
by septa 37. Ananias 

Valves lunate, divided by two or more 
septa 38. Eunotogramma 

Valves elliptical, with a truncate process 
at each end 39 Huttoma 

Valves elliptical or triangular, the septa 
usually curved in tone view, prominent 40. Terpstnoi 
Valves rounded at the ends, inflated in 
the middle, with two septa 41 Porpeta 

PENNATAE 

Fraqilariatae Valves without a raphe, 
usually with a pseudoraphe or median 
line 

Tabellaneae. Valves symmetrical with 
respect to both the longitudinal and 
transverse axes; septate, not cuneate. 

(a) Tabellariinae. Frustules septate. 

Valves alike. 

Frustules with numerous septate parti- 
tions and one or several foramina 
Transverse costae or rows of coarse 
puncta. 42. Rhabdenema- 
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Frustuies with from two to six nearly 
straight septa Transverse striae 
subtly punctate 43 TabeUana 

Frustuies with two straight, perforate 
septa. 44. DtatomeUa 

Frustuies with numerous curved, perfor- 
ate septa ' 45. Tetracyclus 

Frustuies with two sinuate, perforate, 
curved septa 46. Grammatophora 

Frustuies with alternate partitions, 
septate or partly so. 47 Stnatetta 

(b) Entopylinae Frustuies septate, ar- 
cuate Valves arcuate, unlike. 

Costae on each side of the pseudoraphe 
alternating. 48. Entopyla 

Costae on each side opposite each other. 49 Gephyna 

Meridioneae. Valves symmetrical to the 
longitudinal, asymmetrical to the trans- 
verse avis, cuneate or clavate. 

FruBtulescuneate, in stipitate, fan-shaped 
fascicles Valves with a narrow or in- 
distinct pseudoraphe Septa rudimen- 
tary 50. Ltcmophora 

Frustuies cuneate, elongate, stipitate. 

Septa complete, perforate 51 Chtnacosphenta 

Frustuies cuneate, without septa Valves 
cuneate, costate 52 Mendum 

Frustuies cuneate Valves clavate, not 
costate or septate 53 Sceptroims 

Fragilarieae Valves not cuneate, costate 
or with transverse rows of puncta 

(a) Diatominae Valves varying from 
nearly circular to linear and cruci- 
form, with transverse costae. Pseudo- 
raphe sometimes wanting 

Frustuies in filaments. Valves linear 
or elliptical. 54 Duitoma 

Frustuies in short fasciae or free. 55. Plogtogramma 

Frustuies free Valves usually cunei- 
form. 56. Opephora 

(b) . Fragilarunae Chiefly characterized 

by transverse stnae and a more or 
less distinct pseudoraphe. Valves 
not costate. 

Frustuies usually in filaments. Valves 
linear to elliptical, without nodules. 

Striae transverse. 57 - Fraplarta 
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Frustules free Valves linear to ellipti- 
cal, with radiating striae. 

Frustules free. Valves cuneiform 
Frustules in short fasciae. Valves lan- 
ceolate, punctate Pseudoraphe ab- 
sent. 

Frustules in short fasciae or free 
Valves with smooth apices. Pseudo- 
raphe broad. 

Frustules in fasciae or free Valves with 
a central nodule. 

Frustules stipitate, in clusters or free 
Valves elongate, with transverse 
striae and distinct pseudoraphe 
Frustules free Valves oar-shaped 
Frustules free. Valves arcuate, clavate, 
inflated. 

Frustules in radiating clusters Valves 
and frustules inflated at the ends 
Frustules in radiating clustere. Valves 
linear, arcuate. 

Frustules free Valves elongate, in- 
flated at the ends 

(c). Eunotunae Valves lunate. A par- 
tial raphe sometimes formed; nodules 
near the edges. 

Frustules free, in fasciae or epiphytic 
Valves arcuate, usually with terminal 
nodules. 

Frustules solitary. Valves dentate on 
both margins 

Frustules free. Valves with a partial 
excentric pseudonodule in the middle 
of the concave side 

F rustules free or geminate Valves arc- 

uate, inflated at one end 
Naviculatae Valves, or at least one of them, 
with a true raphe and central nodule 
Achnanthidieae Frustules arcuate. Valves 
dissimilar 

Valves linear to elliptical, one with a 
raphe, the other with a median line 
Valves with diaphragms at the upper ends. 
One valye with a raphe, the other with 
a median line. F rustules cuneate 
Cocconeideae Frustules not arcuate Valves 
dissimilar. 


58. Rhaphonets 

59 Trachysphenta 

60 Cymatonra 

61 Dimerogramma 
62. Glyphodesmis 

63 Synedra 

64 Pseudosynedra 

65 Campylostylus 

66 Astenonetta 
67. Thalasnothnx 

68 Clavtcula 

69 Eunotta 

70 Amphicampa 

71 Ceratonets 

72 Achnella 

73. Achnanthes 

74. Rhotcospkema 
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Valves with raphe and median line ex- 
centric. 75 

Valves with a network between them. 76 

Valves with raphe and median line central, 
without network, sometimes with a 
loculiferous rim Frustules sometimes 
bent along the longitudinal or trans- 
verse axis 77 

Cymbelleae Valves asymmetrical along the 
longitudinal or transverse axis 
Valves with the plane through the dorsal 
and ventral margins of one valve at an 
angle with the plane of the other valve 78 


Valves parallel, cymbiform or arcuate 79 
Valves asymmetrical to the transverse 
axis, punctate 80 

Valves asymmetrical to the transverse 
axis, punctate and costate 81 

Frustuheae Valves with the central or ter- 
minal nodules or both elongated 
Valves with central and terminal nodules 
elongated 82. 

Valves with central nodule extending half 
the length of valve and forking at the 
ends 83 

Valves with median nodule elongated and 
terminal nodules distant from the ends 84 
Valves linear, with rounded ends, the 
median line bordered by two siliceous 
ribs 85 

Valves rectangular, the median line be- 
tween two siliceous nbs 86 


Caloneideae Valves with longitudinal lines 
or blank spaces 

Valves with transverse striae interrupted 
by longitudinal lines near the border 87 
Valves with finely punctate striae inter- 
rupted by longitudinal blank lines 


Median pores in opposite directions 88 
Valves with punctate stnae interrupted 
by longitudinal areas 89 

Naviculeae Valves similar and symmetri- 
cal, without elongated nodules, usually 
without longitudinal blank lines 
reives with septate, loculiferous plates 
r '■'ear the margin 9 °- 

halves with an outer punctate and an 
inner cellular stratum. Marginal cells 
appearing like loculi 91. 


A northoneu 
Campylonets 

Cocconets 

Amphora 

CymbeUa 

Gomphonema 

Gomphonets 

Frustulta 

A rnpht pleura 
Brebtssonta 

Stenonets 

Ctstula 

Calonets 

Netdium 

Anomoeonets 

Mastoglota 

Dtctyonns 
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Valves with central nodule prolonged mto 
two horns parallel to the median line. 92. 
Valves with sigmoid median line enclosed 
between longitudinal lines 93 

Valves divided longitudinally by ndges 
on each side of the median line. 94 

Valves linear to elliptical, with axial and 
central areas usually distinct Stnae 
punctate, hneale or nearly smooth. 95. 

Valves linear to elliptical, axial area dis- 
tinct, central area a stauros 96 

Valves with a finely punctate outer stra- 
tum, an inner coarsely punctate, and 
intermediate costae 97 

Valves usually linear, with broad axial 
area and smooth costae 98. 

Valves usually sigmoid or with sigmoid 
raphe and longitudinal and transverse, 
punctate lines 99 

Valves and raphe usually sigmoid Striae 
transverse and oblique 100. 

Valves asymmetrical Raphe arcuate 
Striae oblique 101. 

Valves with median line sigmoid enclosed 
between longitudinal lines Stnae 
costate, with intermediate puncta 102 

Valves with a central area dilated into a 
partial stauros uniting with a blank line 
on each side 103 

Amphiproreae Valves with a keel enclosing 
the raphe 

Valves with a straight median line on a 
central or excentnc keel. 104 

Valves with axial area elevated into a sig- 
moid keel enclosing the raphe. 105 

Valves arcuate or reniform, with an ele- 
vated keel. 106. 


Epithemieae Valves not stnctly naviculoid 
but with a partial or concealed raphe. 
Allied to Eunotta, Amphora and m/s- 
sch 10, 

Valves 4 rcuate, with an internal septum. 107. 

Valves usually lunate or linear, with the 
raphe on the margin 108. 

Valves asymmetrical, semilunate 109. 


Diploneis 

Scohoploura 

Cymatoneu 

Navtculo 

Stauroneis 

Trachynets 

Pmnulana 

Gyrosigma 

Pleurosigrtia 

Toxontdea 

Scohotropis 

Pseudoam- 

phtprora 

Troptdonets 

Amphtprora 

Auricula 

Eptthmia 

Rhopalodia 

Catenula 
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Surjrbllatak Valves with the raphe in a 
more or less concealed keel on one or both 
sides of the valve 

Nitzschieae Valves with the keel more or 
less excentnc, without wings 
Frustules free Valves with the keelB usu- 


ally diagonally opposite each other 1 10 

Frustules tree Valves arcuate, with keels 
opposite each other 1 1 1 

Frustules enclosed m tubes 1 12 

Frustules with the apices of the costae in 
zone view capitate 113 


Sunrelleae Valves with the keel on each 
side, often forming undulations, or with 
a structure resembling that of SurtreUa 
Frustules free Valves with transverse 


undulations 1 14 

Frustules free Valves with more or less 
undulated keel forming wings on each 
side. 115 

Frustules attached by stipes Valves 
ovate 116 

Frustules free Valves remform 117 

F rustules free, sadd le-shaped Valves with 
costae or rays converging toward the 
central area 118 


Ntlsschta 

Hantsschia 

Homoeocladia 

Denticula 


Cymatopleura 


SurtreUa 

Podocystts 

Plagtodtscus 


Campylodiscus 


Diatomaceae are divided into two distinct classes according to 
the arrangement of the markings of the valves 


A. Centncae Valves without a dividing line or cleft Mark- 

ings more or less radiate 

B. Pennatae Valves zvgomorphous Structure pinnate, not 

concentric Valves divided by a true raphe or cleft or by 
a line or linear space 


A. CENTRICAE 

Transverse section of frustule circular, polygonal or triangular, 
sometimes irregular. Chromatophores usually coccochromatic and 
numerous. Tne Centncae differ from the Pennatae not only in 
cell contents and stria tion of the valves but also, to a certain 
extent, in habitat and reproduction. They are all immotile 
The Centncae are divided into three groups. 

I. Coscinodiscatae Frustules discoid Valves without horns 
or elevations, sometimes with processes Chromatophores 00c- 
oochromatic Reproduction by auxospores or by internal spores- 
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II Rhizosolenatae. FruB tules with numerous girdle bands, 
frequently much elongated Chiefly pelagic and plankton forms 
Chromatophores various. Reproduction usually by internal spores 
III Biddulphiatae. Frustules box-like, 1 e , with the longitudi- 
nal axis greater than in the Coscinodiscatae Valves with two or 
more angles, elevations or horns Chromatophores coccochromatic. 
Reproduction, in certain genera noted, by spores or auxoapores 

I COSCINODISCATAF 

The Coscinodiscatae are divided into three sub-groups 
Coscinodisceae. Valves not divided by rays or costae into 
sectors, markings sometimes radiate, ocelli or processes absent 
Actinoptycheae Valves with stnae divided into sectors; ocelli 
and processes absent, sometimes with small spines 

Eupodisceae. Valves disc-shaped, with mammiform processes or 
one or more ocelli 

t. Coscinodisceae 

The Coscinodisceae are divided into two sections 

(a) Melosemnae Frustules short, in chains 

(b) Coscinodiscinae. Frustules disc-form, cylindrical, single 
or in chains 

(a) MELOSEIRINAE 

Melosetra Valves punctate, or areolate hemispherical or 
cylindrical, sometimes with a constriction or furrow between the 
suture and the edge of the valve Frustules usually in long chains 
Podostra Frustules spherical, solitary, or in twos or threes, 
stipitate Valves finely punctate 
Hyalodtscus. Valves with an umbilicus and a broad border of 
decussating lines. 

Stephanopyxts. Valves areolate, border with a crown of spines 

i MILOS KIRA A* Syrt Alt XIV 1X14 

Frustule globose, elliptical or cyhndnc Valves cither simply 
punctate or punctate and areolate Chromatophores compressed 
circular or irregular granules along the wall of the cell Auxospores 
from lengthened cells the zones of which separate and between 
them is formed from the cell contents a spnenc cell twice the 
diameter of the original. The auxospore soon becomes detached 
from the filament and begins the formation of another filament by 
reduplication. Resting spores occur m M hyperborea 
Type species, PragUana nummulotdes Lyngb. 

The synonymy of species of Melosetra Ag., as variously inter- 
preted by Ktltzing, Thwaites, W. Smith, Van Heurck, Peragello, 
and others, is more complicated than that of any other gehus of 
Diatomaceae. The descriptions and figures of Dillwyn and 
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Lyngbye are insufficient and references to them and earlier writers 
are contradictory The synonyms given by Kfltzmg for M num- 
mulotdes Ag and M. moniliformis Ag cannot, under any cir- 
cumstances, be harmonized and, apparently, the only method 
remaining of determining identification is by reference to figures 
given by KUtzing, W Smith, and Van Heurck. Lystgontum and 
GatUonella would be convenient as distinctive genera if they were 
not inextricably involved in confusion with other species, and as 
the North American forms to be described are known and have 
been identified for many years under Meloseira Ag this genus is 
here adopted as inclusive 
Markings areolate and punctate 
Frustules disc-shaped, deeply furrowed on 
the margin 
Markings punctate 

Frustules globose or ellipsoid Valves with 
a keel 

Keel on the convex edge of valve 
Keel near the junction of frustules 
Frustules globose. Valves not keeled 
Frustules cyhndnc Valves convex 
Valves finely punctate 
Valves subtly punctate 
Frustules cyhndnc, constricted near the 
valve surface, valves convex 
Frustules coarsely striated longitudin- 
ally 

Frustules finely punctate, denticulate at 
margin. 

Frustules punctate, valves with internal 
polygonal figure 

Frustules cyhndrit, disc-shaped, valves 

plane, with coarse, costate rays. 10 M sol 

Frustules cyhndnc, more or less elongated , 
valves plane, with scattered puncta 
Frustules finely punctate 

Valves denticulate on the margin it AT. crenulata 

Valves slightly denticulate. xa. M crotonensts 

Valves not denticulate 13 M distans 

Frustules coarsely punctate 14 M. granulate 


1 M sulcata 

2 M nummulotdes 

3 M hyperborea 

4 M borrert 

5 M . juergenstt 

6 M. vartans 

7. M roeseana 
8 M. eptdendron 
9. M. undulata 


MatoMtra wlem (throb ) KM* . Bac ss i«44 
GalhoneUo sulcata Ehrenb Inf 170. 1858 
Ortkastra manna W Smith,' Syn Brit. Diat 2 
Par alia manna (W Smith) Heib , Conip Diat 


59 

ax 


1856. 

186a 


Frustules robust, disc-shaped, furrowed on the margin, areolate 
and punctate Valves concave, hyaline at the centre, with nuraer- 
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ous coarse rays radiating toward the broad margin. Margin with 
a double row of cells, the outer row appearing as a crown of teeth. 
Diam of v 20-40 (i 
Type locality Miocene deposits 

Distribution Marine and brackish Atlantic and Pacific coasts. 
Illustrations Ehrenb Mikrogeol pi 18, f. I a-c, W. Smith, Syn 
Bnt Diat 2. pi 53, f 338, Van Heurck, Syn Diat Belg pi. 91, 
f 16, Boyer, Diat Phila. pi 1, f 11, 12. 

Valves with hexagonal and polygonal outline occur southward. 
A Schmidt, Atlas, pi 176, f 17-19 

a MflloMln nm nm u lo M— (Lyngb ) Ag Syit Alg 8 1S14. 

Fratflana nummdoxdes Lyngb , Tent Hydrophyt Dan 184 1819 • 

Gautonella momhfomut Bailey, Am Jour Sci 42' 89 1842 

Frustules globose or ellipsoid, flattened at the ends Valves 
with lines of fine puncta, 20 in 10 11, radiating from the hyaline 
central space A crest or collar on the convex edge of the valve 
Diam of v 30 |i 
Type locality Europe 

Distribution Marine or brackish. Atlantic coast 
Illustrations Lyngbye, Tent Hydrophyt Dan pi 63, C; Bail , 
Am Jour Sci 42 pi. 2, f. 3, Katz Bac pi 3, f 3, Van Heurck, 
Syn Diat Belg pi 85, f 1, 2, Boyer, Diat Phila pi 1, f 13, 14, 
H L Smith, T S 227 

3 Mi lw i lf hypar b or — Grua., in Van Heurck, S> n Diat Belg pi 85 iSftr 

Frustules globose or ellipsoid, flattened at the ends Valves 
with radiating lines of fine puncta and a collar or crest less pro- 
nounced than in M mummulotdes and closer to the junction line 
between the frustules. Diam. of v 25 11. Auxospores are formed 
as in Chaetoceros (Gran, Diat Arctic, 53 1900), similar to resting 

spores. 

Type locality' Arctic Sea. 

Distribution Marine, Ice floes, Coast of Greenland. 
Illustrations. Van Heurck, Syn Diat Belg. pi 85, f. 3, 4, Gran, 
Diat Arctic, 1900 pi. 3, f 11-15. 


4. MaloMlm borrari Got \ Hook In Smith Rng FI 8 401 1833* 

Frustules in long filaments, usually united in twos by a connective 
zone, not keeled. In zone view the puncta on the valves, about 
20 in 10 m are in somewhat irregular lines and on the connective 
zone larger, about 15 in 10 u, in longitudinal and transverse rows, 
the transverse often two together Valves circular, very convex, 
with hyaline centre and puncta in partly radiating, mostly irregular, 
short lines, with larger puncta scattered here ana there. Diam. of 
v. 25-50 (t. Sporangia! frustules larger, to 70 pu . 



Synopsis of North American Diatomaceae 27 

Type locality Europe 

Distribution Marine and brackish. Atlantic coast. 
Illustrations W Smith, Syn Bnt Diat 2 pi. 50, f. 1, Van 
Heurck, Syn. Diat. Belg pi 85, f. 5-7, Boyer, Diat. Phila. pi. i, 
f 7 (as Lystgontum moniliforme (Mtill ) Link). 

For discussion of synonymy see W Smith, Syn Brit Diat 2 
56 and Agardh, Consp Cnt 65 

j M i tow hi JwttwU Ac , Syat Alg 9. 1824 . 

Frustules in filaments, usually geminate, united by connective 
zone, cylindrical, slender. Valves convex, finely punctate, ap- 
pearing hyaline, slightly constricted near the suture Diam of v 
10-20 pi. Auxospores twice the size 
Type locality Europe 

Distribution Brackish and marine. West Indies (Oestrup) 
Illustrations' Katz Bac pi 2, f 15, Van Heurck, Syn Diat 
Belg. pi 86, f. 1-3, s-8 H L Smith, T S 225 

6 MdoMlra variant A*., Comp. Crit Dial. 64, iBja 

Frustules oblong in long filaments or united m twos by a con- 
nective zone Puncta subtle, 20 in 10 ji, in longitudinal, transverse 
and, under certain illumination, oblique rows Valves slightly 
convex, with minute puncta m radiating lines and often with a 
few scattered, larger puncta Diam. of v 15-35 V- Sporangial 
frustules globose, much larger Chromatophores in oblong, 
founded or irregular, flat granules along the wall of the cell 
Type locality : Europe. 

Distribution Fresh water, in springs and ditches. Common 
Illustrations. KUtz Bac. pi 2, f 10, W Smith, Syn. Bnt Diat. 
2. pi 51, f 332, Van Heurck, Syn Diat Belg pi 85, f 10-15, 
Boyer, Diat Phila. pi x, f 18, 19 (as Lystgontum), H. L. Smith, 
T S 234 

As Peragallo remarks (Diat. Fr , 447) Af. vanans and U juergen- 
stt differ chiefly in habitat. 

7 K«Mfl ronwi Rab , Sue* Diet- is tBss 

Orikoiira tptnosa Grfcv Ann Mag Nat Hiat (2) IS 8 *855 

Frustules constricted near the valve surface, with coarse, longi- 
tudinal striae. Valves convex, with punctate, radiating striae 
disap pea ring toward the centre which contains several large 
granules. Connective zone with longitudinal lines of puncta 21 
in xo n Diam of v. 12-45 (t 
Type locality' Saxony. 

Distribution Fresh water Media, Penna Local 
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Illustrations Rab. Suess. Diat, Suppl pi io, f 5; Ann Mag. 
Nat Hist (2) 15 pi 4, f. 14-17, W. Smith, Syn. Brit Diat. 2 
pi 6i, f 386, Van Heurck, Syn Diat Belg pi. 89, f 1-6; Boyer, 
Diat Phila pi i, f 5, 6; A Schmidt, Atlas, pi. 176, f. 7-14 

8 Mdowfn •pidradroa (Ehrenb ) Boyer 

SUpkanonra Eptdendron Ehrenb Abh Akad Berlin 1871 pi 2 
Mdouira Rosetana EpuUndron Grun in Van Heurck, Syn Diat Belg pi 
89 1881 

Frustules constricted near the valve surface, denticulate at the 
margin, not striated, but with longitudinal and oblique lines of 

[ mncta about 16 in 10 Valves convex, with radiating punctate 
ines Centre hyaline, with several large granules Diam of v 
20-30 1 L. 

Type locality * Venezuela, on trees 

Distribution Fresh water. Wissahickon, Philadelphia, on Mar- 
chantta and mosses Local 

Illustrations Van Heurck, Syn Diat Belg pi 89, f 17, 18, 
Boyer, Diat Phila pi 1, f 3, 4 

9 - N«Mr« undulate (Ehrenb ) KUti Bac 34 

GaUtoncUa undidata Ehrenb Ber Akad Berlin, 1840 17 
Melosnra Gowentt A Schmidt, Atlaa, pi 177 1893 

Frustules usually solitary or in twos with valves of opposite 
frustules united, usually broader than long, constricted near the 
margin Valves with six to twelve internal projections forming 
with the outline of the constriction of the valve a polygonal figure* 
with the circumference Surface of the valve with radiating Ones 
of puncta disappearing toward the centre at which are numerous 
coarse granules Diam of v to 75 p. 

Type locality Europe 

Distribution Fresh and brackish water Delaware River; Con- 
necticut 

Illustrations Ehrenb. Mikrogeol pi 12, f 9; KUtz. Bac. pi 2, f 
9, Van Heurck, Syn Diat. Belg pi. 90, f 8, 9, Ber Deuts Bot 
Ges. 8 pi 19, f. 1-13. 1890, A. Schmidt, Atlas, pi 176, f. 4-6, 
Boyer, Diat. Phila , pi. 1, f. 15-17. 

10 IldBW lr t aot (Ehrenb ) Kfltt , Sp. Alg jr 1849. 

Galboucila Sol Ehrenb Ber Akad Berlin 1844 203 
Cyclotsila radtata Bnghtw Quart Jour Micr Sci 8 76 i860 

Frustules in filaments, disc-shaped, with longitudinal rows of 
fine puncta Valves plahe, hyaline at the centre, with coarse costate 
rays, about 5 in 10 p. Diam. of v. about 45 pu 
Type locality Antarctic Sea 
Distribution Marine Panama, Pacific coast. 
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Illustrations. Ehrenb Mikrogeol. pi. 35, 22, f 12, Quart Jour 
Micr Sci 8. pi 6, f n, Van Heurck, Syn Diat Belg pi 91, f. 
7-9, H L Smith, T S 640 

11 CTMSulat* (Ehrtnb ) Kou Bac 3 $ 1844 

GalltcneUa crenulala Ehrenb Abh Akad Berlin 1843 pi 2 

Ortkosxra ortchalcea W Smith, Syn Bnt Diat 2 61 18^6 

Frustules cylmdnc, usually two or three times longer than the 
diameter, denticulate at their junction, with a narrow furrow on 
each side of the suture Puncta in irregular, transverse or oblique 
rows, 18 in 10 (i, sometimes coarser Valves with fine puncta 
scattered at the centre, radiate at the circumference 
Type locality Europe 

Distribution. Fresh water, in springs and ditches Common 
Illustrations Van Heurck, Syn Diat Belg pi 88, f 3, 4 , Boyer, 
Diat Phila pi i.f 1,2 

Melosetra crenulala semtlaems Grun in Van Heurck, Syn Diat 
Belg. pi 88, f 18 This undescnbed form n> illustrated as having 
but half of each valve striated It is reported from “Bottina 
Creek,” Fla I have not seen any authentic specimens, but at 
Tocoi Springs, Fla occurs, rather abundantly, a form of M crenu- 
lota m which many of the frustules enclose one or two other frustules 
with the same outline as those figured, which are convex and 
hyaline at the ends Frustules like these, two together, but never 
more, are found free Whether these are aporangial or not is 
difficult to determine but m any case they are found in otherwise 
normal filaments of M crenulala 
GatUoneUa aunchalcea Bailey, (Am Jour Set 41 90. 1841) is 
probably not the same as Orthosira onchalcea W Smith Bailey’s 
figures, pi 2, a, b, do not agree, although figure c shows the auxo- 
spore, and there is no indication of crenulation on the margin The 
number of synonyms which might be assigned to this form indicates 
the variations existing m the species 

12 Mtio— if crotoiiMulf (Bail } H L Smith T S 678 1H76 

CaUtoneUa crotonensts Bail Smith Contr 7. 9 1854 

Melosetra crenulala tlalca (Kilt* ) Grun in Van Heurck, Syn Diat Belg 
pi 88 1 881 

Mdoutra lenuts Van Heurck, Syn Diat Belg pi 88 1881 

Frustules cylindric, slender, two to six times longer than the 
diameter. Furrows near the suture evident Margin denticulate 
but leas so than in M crenulala Puncta usually in decussate or 
irregular, curved lines Diam of v 5 it or more 
Type locality • Croton River, N Y 
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Distribution Fresh water Lake Erie. Croton River, N Y. 
Illustrations Van Heurck, Syn. Diat Belg pi 88, f 7, 9 

13 MildMln dUtta* (Ehrenb.) Kdti , Bac. 54 1(44. 

Galltonella distant Ehrent). Inf 170 1838 

Cosctnodtsctu mtnor W Smith, Syn Bnt 1 33 18 33 

Meiosetra ntvaits W Smith, Syn Bnt Diat 2 58 1856 

Frustules slender, with a furrow on each side of the suture 
forming a hyaline band Puncta in longitudinal rows, 14 in 10 p. 
Valves in valve view with scattered puncta. Diam of v. 7-10 p. 
Type locality. Europe. 

Distribution Fresh water, in springs and ditches. Common 
Illustrations. Van Heurck, Syn Diat Belg pi. 86, f. 17-23, 
Boyer, Diat Phtla. pi 1, f. 8, 9 

14* MdOMir* granulate (Ehrenb.) R*lf» in Frit. Inf tio 1S61 

GaUtcnsUa tranulata Ehrenb Abh A lead Berlin 1843 127 
Orthonra punctata W Smith, Syn Bnt. Diat 2 62 1856 

Frustules cylindnc, robust, the slender forms elongated, the 
larger quadrangular. Puncta m coarse granules in longitudinal 
transverse, sometimes spiral lines, 7-9 in 10 Valves in valve 
view with scattered puncta and coarsely denticulate on the margin 
Diam. of v 5—18 i* 

Type locality Europe 

Distribution Fresh water, in springs and ditches Common. 
Illustrations W. Smith, Syn Bnt Diat 2 pi 53, f 339, Van 
Heurck, Syn Diat Belg pi. 87, f 10-12, Boyer, Diat Phila pi 
1, f. 10. 

The distinctions between M. crenulata, M. distans and AT. 
granulata are graduated so imperceptibly that it is difficult, m 
some cases, to identify them. Variations occur in the width of 
furrows, or their absence, in the denticulation, and in the coarseness 
of puncta which are not always arranged m the same manner in 
contiguous frustules, 

i PODOSIHA Ehrenb, Ber Akad Berlin 1840 161 1840 

Frustules spheric or cylindnc, solitary, geminate or temate, 
stipitate. Varyes circular, convex, finely punctate Chroma to- 

f hores granular, except in P. hormotdes, in which, as stated by 
'etit, the ch romatophore consists of a single plate, fourdobed, in 
contact with one valve. 

Type species, Podosira nummulotdes Ehrenb. 
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Puncta in radiating lines 
Puncta in radiating, fasciculate lines 
Puncta in fasciculate and oblique rows. 
Puncta in decussating, oblique rows 
Puncta subtle, radiating 
Puncta fine, radiating, circular band 
markings 


1 P monlaqnet 

2 P. hormotdes 

3 P. arcttca 
4. P maxima 

5 P febtgent 

with oval 

6 P argus 


J Podo»ir* roont*ftn*l Kflt* , Bac 5a 1844 

Frustules oblong, rounded Valves circular Markings minute 
puncta m radiating lines in valve view and m parallel lines in 
zone view. Border well defined, striated, the striae about 20 in 
10 (jl. Diam of v 45 |& 

Type locality West Indies 
Distribution Marine Atlantic Ocean 

Illustrations Ktitz Bac pi 29, f 85, Van Heurck, Syn Diat. 
Belg pi 84, f 11, 12 


a Podoalra hormoklM (Mont ) KUtx Bac. 52 (844 

Melojtra hot moults Mont H Holi\ 2 1839 

Podostra nummulotdes Ehrtnb Ber Akad Berlin 1839 138 1839 

Podostra montltjormts Ehrenb Abh Akad Berlin 1843 pi 1 1843 

Hyalodtstus hormotdes P Petit, Fond* Mer 3 172 1877 

Frustules compressed in zone view, concatenate, two or more, m 
short chains Valves circular, convex Markings minute puncta 
in radiating, fasciculate lines, about 18 in io p Minute hyaline 
interspaces at the origin of the shorter rows giving the appearance 
of dark puncta scattered over the valve Border striated Diam. 
of v to 45 pu 

Type locality Peruvian coast. 

Distribution Marine Cuba 

Illustrations Ktltz Bac pi. 28, f. 5, a, b, c , pi. 29, f. 84 , A Schmidt, 
Jahresb Komm Unters. Meere II Diat pi 3, f. 40; Jour Roy. 
Micr Soc , 2 pi. 21, f. 7; Van Heurck, Syn Diat Belg pi 84, f 3, 
H. L. Smith, T S 419 

j Po 4 o atra arcttca (Cleve) Cleve ft Gruo^ Sv Vtt^Aked* Hindi, (a) 17*1 lift 1880. 

Hyaloducus arcttcus Cleve, Cleve & Grun Sv Vet.-Akad Handl (») ij*‘ 
1 18, as synonym (88o 

Puncta about 20 in 10 p, the rows scarcely fasciculate and the 
oblique decussating rows more evident. Border narrow, stnated 
Diam. of v. 75 p. Description from a specimen from Spitsbergen 
Type locality Spitsbergen. 

Distribution Marine. Arctic Sea 

4. IWortm nmilms <Kflt* ) Grua., Clew 4 Gran. Sr VeU-Mnd Handl <«) it* xi* iMo 

CydoteUa maxima KQt* Bsc. 30 1844. 

Central space absent or minute, with numerous hyaline inter* 
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spaces appearing as apicuh and forming a dark central area of 
radiating lines Surface flat to semi-radius and gradually des- 
cending to the border Markings punctate, ij in 10 |i at centre, 
decreasing at the border to 18 in 10 (x, in irregular, radiating lines 
Border narrow, striated Apicuh indistinct or absent. Punctate 
markings in decussating, oblique rows as in Hyalodtscus sub tilts, 
and apparent apiculate markings due to the numerous hyaline 
interspaces at the origin of secondary rows resembling those of 
Hyalodtscus radtatus Diam of v to 145 11 
Type locality Coast of Peru 
Distribution Marine Pacific coast, Colon 
Illustrations Ktitz Bac pi i.f 5, Jour. Roy Micr Soc 1879 2. 
pi. 21, f 2, H <L Smith, T S. 421 
Podostra maxima calif omtca Grun , Cleve & Grun Sv Vet - 
Akad Handl (2) 17 1 118 1880 A cttnocyclus inter punc talus H 

L Smith, Type Slide 12 Valves circular, convex Markings 
irregular at centre, sometimes forming a small umbilicus, thence 
radiating in nearly straight lines, about 12 in 10 ix at the centre, 
to 15 in 10 |i near the border Minute hyaline interspaces at the 
origin of the shorter rows, producing the appearance of dark 
spines. Oblique decussating rows evident Border narrow, stri- 
ated, divided into an outer and inner more hyaline part by a 
distinct line. Diam of v. 150-230 |x Marine Pacific coast 
This form cannot be considered an Actinocyclus, having no nodule 
(Rattray, Jour Quek Club. Ser 2, 4 203 1890 ) 

5 Podoalra f«btft«rU Grun , Cleve k Gran , Sv Vet. Akad Handl (a) 17* no 18 to 

Frustules usually geminate, surrounded by a delicate connective 
membrane Valves circular, convex. Markings punctate, subtle, 
27 in 10 |x, radiating Border narrow Diam of v 20-40 |x 
Distinguished from P, hormotdes by its smaller size and finer 
markings, the valves appearing hyaline under ordinary illumina- 
tion. 

Type locality California. 

Distribution, Marine. Known only from the type locality. 
Illustrations Van Heurck, Syn Diat. Belg pi 84, f. 22-24. 

G Podotlrm art us Gran . In O Schneider Nat BeUr Kauk ija 1876 

Podostra pactfica H H* Chase, Walker & Chase, Notes Diat 1 5, 1886 
Podostra varugata A Schmidt, Atlas, pi 140, f 3 

Valves with fine radiating striae, 16 m 10 p. A circular band, 
about one-third the diameter of the valve in width, between centre 
and border, with several concentric rows of large oval markings 
Border wide, coarsely striated. Diam. of v 95-107 tx. 

Type locality Monterey, California. 

Distribution. Marine. Pacific Ocean soundings. 
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Illustrations Jour Roy Micr Soc 2 1879 pi 21, f 6, Walker 
& Chase, Notes Diat pi 1 , f 5 

3 HYALODISCUS Khrcnb. Brr A)ud Berlin i H45 78 1845 

Frustules cvlindric, compressed, free Valves circular, convex, 
with a central umbilicus, granulated and usually irregular in out- 
line, from which radiate punctate markings in decussating, oblique 
rows 

Ilyalodtscus and Podostra are closely connected but the former 
has always a distinct umbilicus while the latter seldom has the 
rudiments of one The chromatophores in the two genera appear 
to differ 

Type species, Ilyalodtscus loans (Ktttr ) Ehrenb 

Puncta in radiating decussating rows, very subtle, 
umbilicus one-third the diameter i H subtUts 

Puncta in radiating interrupted lines, umbilicus 
two-thuds the diameter 2 H whtlneyt 

Puncta subtle, in radiating decussating rows, 
umbilicus larger in proportion than in H sub- 
tilts 3 II scottcus 

Puncta in oblique decussating lines forming 
numerous sectors 4 II stelltger 

Puncta radiating, with minute interspaces ap- 
pearing as dark spines 5 II radtatus 

1 HjrfttodUcu* tubtUU Balky Smith ( ontr 7 10 1*53 

Valves circular Surface convex Umbilicus central, yellowish 
brown, with irregular or fimbriate border, granulated, the granules 
8-10 in 10 (jl, irregular From the border of the umbilicus radiate 
lines, decussating in oblique, curved rows of fine puncta, 24-26 in 
10 (i, near the umbilicus, 30 in 10 pi at the border, invisible under 
ordinary illumination Diam of v variable, to 115 p The 
umbilicus is usually about one-third the diameter but is variable. 
Chromatophores, according to Mereschkowsky, are in the form 
of numerous rods, which lie in a row and are not bound in the 
centre. 

Hyalodtscus caltforntcus Bailey (Am Jour Micr 3 247 1878) 
is considered by H L Smith to be the same as II subtilts See dis- 
cussion by F Kitton and reply as in the above 
Type locality Halifax, Nova Scotia 
Distribution. Marine North Atlantic. Pacific coast. 
Illustrations Bailey, Smith. Contr 7. pi., f 12, Ralfs, in Prit. 
Inf. (1861), pl- 5 . f. fio, H L Smith, T S 201. 
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a Hyalodtocus whltMjri Khrenb , Abb Akad Berlin 1B70 57 1870. 

Valves with central umbilicus two- thirds the diameter, the 
granules radiating in interrupted hnes Border 2 pi m width, 
finely straiated. Diam. of v 100 pi. Differs from II. subtths in 
the width of the border 
Type locality Salt Lake, Utah. 

Distribution Known only from the type locality 
Illustrations. Abh Akad Berlin 1870.pl 2, 1, f 21 

3 HyatofUacu* aeottow (KUU.) Grun Jour Roy Mter Soc a 600 1870 

CychUUs tcohca Klltz Bac 50 1844 

Podonra kormloidet W Smith, Syn Brit Diat 3 53 1856 

Not Podostra kormoule* Kfltz 

Valves as in H. subhlts but with diam about 25 pi or less and the 
umbilicus usually relatively larger Chromatophores in four 
patches “bound together by a common pyrenoia ” 

Type locality Scotland 

Distribution Marine. Atlantic coast Arctic Sea. 

Illustrations Jour. Roy. Micr. Soc 2 1879 , pi 21, f. 5, a and b, 
Van Heurck, Syn. Diat. Belg pi. 84, f 15-18, W Smith, Syn. 
Brit Diat. 2. pi 49, f. 327, Boyer, Diat Phila. pi 1, f 20 

4 HjnlodbciM ataUifar Bailey, Smith Coatr 7 10 iHjj 

Podonra maculate W. Smith, Syn Brit Diat 2 54 1856 

Hyaloducus maculatus Cleve, Bih Sv Vet -A lad Handl 5 1 * 18 1876 

Valves arcular, convex. Umbilicus irregular, with scattered, 
coarse puncta Markings punctate, the puncta, 16 in 10 pi, in 
oblique, decussating lines which, by reason of the difference in 
obliquity, form numerous sectors, the minute hyaline interspaces 
between them producing an appearance of rays Border broad, 
striated. Diam. of v 35-85 pi. 

Type locality Coast of Florida. 

Distribution. Marine Atlantic coast West Indies, Campeche 
Bay 

illustrations • Van Heurck, Syn Diat Belg. pi. 84, f. 1, 2; W. 
Smith, Syn. Brit. Diat. 2: pi. 49, f. 328; Boyer, Diat Phila pi. 1, 
f. 22. 


3 Hymlotocut radii tus a rc tic in Gnin , Dtnk*. Ak»d Wien 4S1 93 1884. 

Valves circular, convex. Markings 17 in 10 pi, radiatmjg puncta 
with numerous minute hyaline interspaces at irregular intervals, 
appearing as dark spines. Border wide, striated Diam. of v. 
60-70 pi. Differs from the type form from Kerguelen Land in its 
finer stnation 

Type locality' Arctic Sea. 

Distribution: Marine and brackish. Delaware River. 
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Illustrations. Dcnks. Akad Wien 48 pi. 5 (E), f. 37; Boyer, 
Diat. Phtla. pi. 1, f 21. 

4. 8TXPHANOPYXIB Ehrenb. Ber Akad Berlin 1(44 164. i»44 

Frustules ellipsoid, concatenate. Valves tumid, of unequal con- 
vexity, coarsely areolate, the hexagonal cells in rows parallel to 
the longitudinal axis of the frustule, not radiate, with spines, more 
or less concentric, near the margin Chromatophores round or 
angular discs near the connective zone 
Type species, Pyxtdtcula aculeata Ehrenb 
Spines on the margin in a single row, dilated at their 
summits 1 S corona 

Spines variable in number, near the margin 2. 5 turns 

i Ilf phrirtpTrfa corona (Ehrenb ) Grun , Van Heurck, Syn Diat. Bel* pi S3 ter 1881 
Systephanta corona Ehrenb Ber Akad Berlin 1844 17a 1844 

Valves unequal. One valve convex, areolate, the areolae hexa- 
gonal, in quincunxes, in parallel rows, 4-5 in 10 p At the margin 
a row of long spines dilated at their summits into the shape of the 
letter T and usually united The other valve more convex, with 
long spines concentrically arranged Diam of v 84 p 
Type locality Miocene deposits 

Distribution Marine Pacific coast, East River, New York. 
Illustrations Van Heurck, Syn. Diat. Belg pi 83 ter, f. 10, 11; 
A Schmidt, Atlas, pi. 123, f 10-17, Boyer, Diat. Phila. pi 2, f 3. 

It is doubtful whether this species should be included among 
living forms, as the specimens found were dead valves, and may 
have come from fossil deposits It is common in the miocene of 
the Atlantic and Pacific coasts 

a SmillBiWipflU turrit (Gres.) Ralla. in Prlt. Inf *•><> ‘Mi 

CrettotUta Turns Greg Tran* Roy Soc Edinb a 1 53® J ®57 

Supkanopyxu appondtculaia Ehrenb Mikrogeol pt Jo, f 4 ' 1*54 
PySdtcuh appendtculots Kilts Sp Alg 23 1849 

Valves cyhndric, convex, areolate, the areolae about 2 in 10 n, 
hexagonal, sometimes punctate, in rows parallel to the longitudinal 
axis of the frustule. A crown of spines, 10-24 in 10 m variable 
in length and thickness, near the margin The valve with the 
greater convexity usually has stouter spines but not so many of 
them as the other valve. Diam. of v. 30-50 (t. 

Type locality, England 

Distribution' Marine. Atlantic and Paci fic coasts. 

Illustrations: Trans. Roy. Soc. Edinb. 21 pi. 14, f. 109; Prit. 
Inf. pi. 5, f. 74; A. Schmidt, Atlas, pi 130, 1 . 43 . 43 . Boyer, Diat. 

Phila. pi, 2, f. 1,2 
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Stephanopyxts turns cyltndrus f tnermts Grun Denies. Alcad. 
Wien 48 87 pi 5, f 10-13 1884. Length of frustule 50 p. 

Cells 5 in 10 pi Savannah, Ga. 

Stephanopyxts turns intermedia Grun Denies A lead Wien. 48* 
88. pi 5, f 15, 16 1884 Diam of v 32 pi Spines short and 

slender Cells about 4 in 10 pi Behring Sea 

Stephanopyxts turns minor Grun Denies Akad Wien 48 88 
Valves 25-40 pi in diam Spines 8-14. Cells 3^£~4 in 10 pi 
Atlantic Ocean near New York 

Intermediate variations occur, but more especially m the fossil 
deposits of Nottingham and Barbados. 

(b) C 0 SC 1 NODISCI NAE 

1 Cyclotella. Frustules solitary or geminate, with two con- 
centric divisions of different structure, a wide border and an undu- 
late surface 

2 Cosanodtscus Frustules solitary. Valves disc-shaped, areo- 
late or punctate, with a narrow border. Margin without spines, 
sometimes with apiculi 

3 Stephanodtscus Frustules usually solitary Valves circular, 
with radiating rows of granules Margin usually with a crown of 
spines 

4 Thalasstostra. Frustules in long chains connected by mucous 
threads from the centre of the valves 

5 Skeletonema Frustules in chains connected by numerous 
thread-like processes from the borders of the valves 

Cyclotella and Cosctnodtscus are closely united Stephanodtscus 
is similar to Cosanodtscus and resembles in its spines certain forms 
of the latter with prominent apiculi Thalasstostra is in frustules 
connected by single threads which replace spines and Skeletonema 
differs more in the remarkable development of the marginal spines 
into siliceous threads resembling processes The Meloseirinae and 
Cosanodiscinae are connected through the genus Stephanopyxts . 

i. CYCLOTELLA (KUtt.) Brtb . Coiutd Dtat 10 itjS. 

FnuttUto sect (a ) Cyclotella Kflt* Linnaea 8 935 1833 

Frustules single or geminate, cylindrical, discoid; in zone view 
rectangular or with undulating sides. Valves divided into a 
central surface and a wide border. The centre sometimes bullose, 
hyaline, or with fine, radiating lines and scattered puncta. Border 
striated or coetate Chromatophores numerous, along die valves. 

Type species, Frusiulta operculata Ag 
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Central space flat, coarsely punctate Margin 
coarsely striated, the striae forming quad- 
rangular cells i. 

Central space bullose, indistinctly punctate 
Margin striated, the striae disappearing 
toward the centre 2 

Central space undulate, indistinctly punctate 
and stnated Margin coarsely striated 3 

Central space undulate, minutely punctate 
Margin coarsely striated, the striae trans- 
versely punctate 4 

Central space undulate, with scattered 
puncta Margin finely stnated 5 

Central space undulate or inflated, nearly 
smooth Margin with short stnae alternat- 
ing with apparent spines. 6 

Central space convex, with cuneate, converg- 
ing cells 7 

Central Bpace slightly inflated, with irregular 
puncta Margin closely stnated, with 
an intramarginal zone 8 

Central space flat, with radiating puncta 
Several spines on the inner edge of 
border 9 


C stylorum 

C stnata 
C qutUensts 

C> meneghtntana 
C kutzingiana 

C operculata 
C antiqua 

C tomia 

C. bodantca 


x Cyclotdla stylorum (Briithtw ?) Van Heurck Sjn Dint Mg pi pa 1AH1 
Cyclotelia stylorum Bnghtw ? Quart Jour Micr Sci 8 96 i860 

Central part of valve coarsely punctate, frequently surrounded 
by more prominent puncta Margin stnated, the alternate or 
each third stria outside of the intramarginal line more emphasized 
than the others, producing a quadrate cellular appearance on the 
margin Diam of v 20 n 
Type locality Sierra Leone? 

Dtstnbuhon Manne and brackish Atlantic coast 
IUustrattons Bnghtw , Quart Jour Micr. Set. 8 pi 6, f 16? Van 
Heurck, Syn Diat Belg , pi 92, f, 2, 3, Boyer, Diat. Philadelphia, 
pi. 2, f 10 

3 CydotcUa atrtats (KflU ) Grun , Cleve St Grun Sv Vct-Akad Handl II 17* no 1BS0 
Cosetnodueus itnatus KUtz , Bac , 131 1844. 

CycloUUa Dailanana W Smith, Syn. Bnt. Diat. 2 87 1836 

Central part of valve bullose, coarsely but usually indistinctly 
punctate. Margin stnated, the stnae, 6-12 in 10 [t, disappeanng 
toward the centre Diam of v £0-80 it Numerous venations 
occur in the coarseness and visibility of the central puncta and 
in the length and fineness of the stnae 
Type locality Cuxhaven 
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Distribution Marine and brackish. Aeatuanes of the Atlantic 
coast. 

Illustrations’ Katz., Bac., pi. i, f. 8; Van Heurck, Syn. Diat. 
Belg., pi. 92, f. 6-10; Boyer, Diat. Philadelphia, pi. 2, l 9 

3 QrdotiOa qufltoaah L. W Bali, Coatr Can Biol , i so. rp*a 

Frustules undulating in zone view. Valves with border about 
one-fifth the radius, coarsely striated, the stnae 6-7 in 10 11, in- 
distinctly punctate. Central area with indistinct radiating lines 
disappearing toward the centre and with a few scattered, indistinct 
granules Diam usually about 60 pi. This form appears to be a 
variation of C. stnata. 

Type locality Big and Little Quill Lakes, Saskatchewan, Can. 
Distributtom Slightly brackish water Known only from the 
type locality. 

Illustrations. L. W. Bail , Contr Can Biol pi 1, f 1. 1922. 

4 CydttUUs nuMthliltu Kill Bac , so 1S44 

CycloteUa Kutnitpana W Smith, Syn Brit Diat , 1 27 1853 

Frustules rectangular, slightly undulated in zone view. Central 
part of valve minutely punctate, the puncta, scarcely visible, in 
radiating lines. Margin well defined, coarsely striated, the stnae 
transversely punctate. Diam of v. 10-20 pi 
Type locality Europe. 

Habitat Fresh water Common 

Illustrations KUtx , Bac., pi. 30, f 68, Van Heurck, Syn. Diat. 
Belg., pi. 94, f. 11; Boyer, Diat. Philadelphia, pi 2, f. 8 
CycloteUa meneghtntano steUigera Cleve & Grun, Cleve, Sv 
Vet-Akad Handl. (2) 18 22 pi 5, f. 63, c 1881, Van Heurck, 
Syn Diat. Belg, pi 94, f. 22$ Boyer, Diat Philadelphia, pi. 2, 
f 4 Margin with stnae 14-16 in 10 pi Central space with radiat- 
ing lines of unequal length. Diam. of v 7-22 pi Fresh water. 
Local. Media, Penna. (Coll T C Palmer.) 

CycloteUa meneghtntano steUuhfera Cleve & Grun., Cleve, Sv. 
Vet -Akad. Handl (2) 18 • 22. pi 5, f 63, b. i88t , Van Heurck, 
Syn. Diat Belg.pl 94, f 21, Boyer, Diat Philadelphia, pi 2, f 12. 
As in var, stelligera but with the central space with radiating 
granules. Fresh water. Local. Media, Penna (Coll. T. C. 
Palmer ) 

I Grdoeallft kontaqtoiMi Th* , Ann Mu Nit Htot, 8: rfe. 1848. 

Frustules in zone view angular, undulate. Central part of valve 
punctate, the puncta scattered. Margin striated, the stnae ia- 
14 in 10 uu Diam of V ( 12-30 (i. The central part is frequently 
not circular and the striae are sometimes oblique. 
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Type locality England 

Distribution Brackish (and fresh?) water Atlantic coast 

Illustrations: Van Heurck, Syn Diat. Belg., pi 94, f. 1, 4. 

This is not Cydotetta kutstngtana W Smith There is much 
confusion as to the identity of C. meneghtniana and C kutstngtana 
In the former the striae are transversely punctate. 

A Oydotclla oparculata (A« ) Brtb., Cotuld Dlit ao. ttjS. 

Fnutulta opercnlota Ag Flora io* 637 1837 

CymbtUa optrctdala Ag Conap Crit Diat , 11 1830 

Frustules in zone view undulating or with inflated valves, accord- 
ing to position Valves circular, convex on one part, depressed on 
the other. Central part nearly smooth or finely punctate Margin 
striated, the striae short, alternating with minute spines Diam 
of v. 12-50 (1. 

The convexity of one valve is opposite the depression of the 
other and, consequently, in zone view the inflations of the two 
valves appear in a plane at right angles to that which shows the 
undulations. The angles also appear more rounded when the 
inflations are in view than when the undulations are seen This 
difference may account for the numerous variations in the figures 
of authors. The species is sometimes confused with C striata 
(Kiltz.) Grun which is a brackish form 

Type locality Europe 

Distribution Fresh water, in pools and on wet rocks Not 
common. Boston, Mass (H L. Smith) 

Illustrations W Smith, Syn. Bnt Diat 1 pi 5, f 48, Brun. 
Diat Alpes pi 1, f 14, Van Heurck, Syn Diat Belg pi 93, f 22, 
Boyer, Diat Phila. pi 2, f 5, 6, H. L Smith, T S 106, 107 

7 GydoHlls aatiqiM W Smith Syn. Brit Diat i >1 iljj 

Frustules rectangular showing distinct cellular structure of the 
margin of the valves Valves with convex surface Margin 
finely striated. On a secondary layer the margin is divided into 
quadrate cells, their border giving the appearance of short spines 
among the stnae. In the centre are from 5-12 cuneate cells con- 
verging. Central surface distinctly punctate (under immersion). 
Diam. of v. 15-30 |t 

Type locality England. 

Distribution Fresh water. I-ocal Abundant in Black River, 
Mich. 

Illustrations W. Smith, Syn. Brit. Diat , 1 pi 5, f. 49, Van 
Heurck, Syn. Diat Belg , pi 92, f 1 , Boyer, Diat Philadelphia, 
pi. a, f. 11. 
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A (iyclotiUa comtt (Khrenb ) Kilts , Sp Alg 20 1S49 

Ducopka comta hhrenb tier Akad Berlin, 267, 1844 The numerous 
figures in Milerogeologie, pi 38, fail to show, as Kalfs remarks, the granu- 
lations of the central part 

Frustules not undulate, slightly inflated in zone view Central 
part of valve punctate, the puncta irregular at the centre, thence 
radiating, with hyaline interspaces Margin closely striated, the 
striae lineate, with an intramarginal zone, apparently cellular, 
producing an appearance of spines Diam of v. to 35 |i Numer- 
ous variations occur, the smaller valves showing the puncta more 
scattered in the centre 

Type locality Kurdistan 

Distribution Fresh water Local Lake Michigan, New Eng- 
land 

Illustrations Van Heurck, Syn Diat Belg , pi 92, f 16-22, 
Boyer, Diat Philadelphia, pi 2, f 7 

9 Cydotrtla bodankfl Eut In Grun Schneider a Natural**, Deitr x krnnt d hauluuua* 

Iftnder iaO 187S 

Valves with plane surface Central part with radiating puncta. 
Border broad, about half the radius in width, with rays u in io (i 
On the inner edge of the border several prominent spines Diam 
26-60 [x. 

Type locality Lake Constance 

Distribution Fresh water Tontine Lake, New Brunswick, 
Morin Heights, near Montreal (Coll H C Wheeler), British 
Columbia 

Illustrations Van Heurck, Syn. Diat. Belg , pi 93, f 10 
Species Reported 

QyclotdU r«glass Mann Contr U S. Nat Herb to* 365 pi 50 f a 1907 

Surface of valve flat, central area three-fourths the diameter, 
with a few scattered puncta Border divided into two parts by 
a fine line, with stnae about 15 (?) in 10 n (ex icone) Diam of 
v 88 {i Gulf of California 

6 OOSCINOOISCUS Hhrenb , Abh Alwd Berlin iaS i»j* 

Frustules solitary, cylindrical, compressed Valves circular or 
elliptical, with flat, concave or convex, sometimes undulating 
surface Markings angular, usually radiating, sometimes in 
fasciculate rows or granular, either radiating or irregular. Central 
space, if present, hyaline, sometimes surrounded by a rosette of 
large cells Chromatophores round, angular or irregular discs, 
usually without pyrenoids Reproduction not determined but 
there are indications that internal spores occur. 
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The general structure is that of certain forms of Btddulphta , 
such as B . favus. A triangular form, known as Tncerattum cosctn - 
oides Grove and Sturt, found in Miocene deposits, appears to connect 
the two genera 

Type species, Cosctnodtscus radtatus Ehrenb 
The following arrangement is partly that of Rattray (Proc Roy. 
Soc Edinb 16 1890) and, in many rases, Rattray's measurements 
are adopted 

1 Nitidi Markings punctate or granular, irregular 
2. Lmeati Pant. Markings in parallel, curved or irregular rows. 

3 Subtiles Markings in radial, fasciculate rows 

4 Radiati Markings in more or less radial, non-fasciculate rows. 

Nitidi 

Markings larger at centre, irregular or in short 
rows. 1 C confusus 

Markings slightly larger and closer at the 
centre 2 C granulosus 

Markings decreasing to the bonier at which 

are interfasuculate rows ^ C ntttdus 

Markings scattered in the centre, decreasing 
to the border Valves often irregular in out- 
line t 4 C ntttdulus 

Markings without order. Central space elon- 
gated Valves subelliptical. 5 C cocconctformts 

l Cooclnodtacu* confiMtu Rattray Prot^ Roy Soc Kdln 16 j 1*90 

Central Bpace small Markings granular, larger at the centre, 
irregular or in short rows Border distinct, hyaline Diam of 
v. 53 H 

Type locality Campeche Bay 

Distribution Marine Known only from the type locality 
Illustrations A Schmidt, Atlas, pi 64, f 15 

t GooclnodUcu* ftranulcwu* Gmn*, Cl«ve a Grun , Sv Vct*>Akad Handl II 17* nj 18A0 

Central space absent. Markings granular, larger and closer at 
the centre Apicuh at the border minute, 3 in 10 pi Border 
distinct, with striae 17 in 10 pi Diam. of v 16-33 (*• 

Type locality Finmark. 

Distribution Marine Greenland. 

Illustrations Rattray, Proc. Roy Soc Edin 16 pi I, f 23 
Cosctnodtscus granulosus conspicuous Rattray, Proc. Roy. Soc. 
Edm 16 6. Markings more numerous than in the type, indistinct. 
Border striae distinct, 12 in 10 pu Apicuh about 2 in 10 pi, pro- 
minent, about 5 pi in length Diam of v 49-53 11 Campeche 
Bay. A Schmidt, Ada*, pi 57. f 3 
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3 CoidnodiaaH nftttdus Grt* , Tran*. Roy So c Edin «* 499 1837 

Valves circular or nearly so Surface flat Central space absent. 
Markings rounded, with central dots, 3 in 10 pi at the centre, 
decreasing in interfasciculate rows to 4 in 10 p, at the border 6 m 
10 p, in short rows of two granules each Border very narrow 
Dtam. of v 70 p. 

Type locality: Scotland. 

Dtstrtbutum Marine Atlantic and Pacific Coasts. 

Illustrations. Greg, Trans. Roy Soc Edin 21* pi. io, f. 45; 
Pritchard, Infusoria (1861), pi. 8, f 18, A Schmidt, Atlas, pi 58, 
f 18; Boyer, Diat. Philadelphia, pi. 2, f. 18. 

Cosctnodtscus nttidus sparsus Rattray, Proc Roy Soc Edin. 
16 31 1890.* Markings with wider interspaces than in type. 

Campeche Bay. A Schmidt, Atlas, pi 58, f 17 
Cosctnodtscus ntftdus tenuis Rattray, Proc Roy Soc Edin 16. 
31 1890 Markings smaller than in type, punctiform, "in a 

narrow band adjacent to the border." Campeche Bay A 
Schmidt, Atlas, pi. 58, f 19 

4 Covdnodtattw nltldulo* Grun j A* Sduntdt, Atlas, pL 5* 1876 

Valves circular, irregular or sometimes subtnangular Surface 
flat Central space absent Markings scattered in the centre, 
4 in 10 (i, radiating, slightly decreasing in more or less fasciculate 
rows, with hyaline interspaces, to the border, where the striae 
are about 8 in io p Diam. of v. 25 p Differs from C nttidus in 
the more uniform sue of the markings and in the fasciculate rows 
but specimens occur intermediate between the two species 
Type locality: Campeche Bay. 

Distribution Marine and brackish Atlantic Coast 
Illustrations: Van Heurck, Syn. Diat. Belg., pi 132, f 2, A. 
Schmidt, Atlas, pi 58, f 20, 21; Boyer, Diat Philadelphia, pi. 2, f. 
* 9 - 

3 Gmdnodfeeuft coccootlformte A. Schmidt. Atla* pi 38 1878 

Valves subelliptical, with flat surface. A broad hyaline space 
extends along the major axis reaching the marginal band On 
each side of this space are granules without order At the border 
a band of radiating rows of two or three granules each. Quite 
variable. Diam 20-35 p 
Type locality. Monterey, Cal. 

Distribution' Manner Campeche Bay. 

Illustrations. A. Schmidt, Atlas, pi. 58, f. 25 
Cosctnodtscus cocconetfomts lattor Rattray, Proc. Roy Soc. 
Edin. 16: 151. 1890. The hyaline band constricted and the band 
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at the border absent. Campeche Bay A Schmidt, Atlas, pi 
58, f. 23. 

Lineati (Pant ) 

Markings in oblique decussating rows con- 
cave to the border, 4 in 10 pi at centre, 

8 at the border. 6. C excentncus 

Markings in oblique decussating rows A 

row of granules at the border 7. C. pustulatus 

Markings slightly concave to the border, 

5-6 in 10 (t at the centre, 10 in 10 pi at 
the border 8 C minor 

Markings in straight or nearly straight 
parallel rows 9. C Itneatus 

Markings in oblique decussating, rows, 5 
in 10 |i at the centre, suddenly decreas- 
ing to 15 in 10 (A at the border. 10 C subltneatus 

Markings in paridlel rows, 8 in 10 |i. 11 C anguste-hneans 

Markings of two kinds. Within the 
semi-radius in curved, straight or de- 
cussating rows, without the semi-radius 
in radial rows. 12 C. polychordus 

Markings large angular cells in irregular 
rows. 13 C aphrastos 

Markings angular cells, irregular m centre, 
somewhat concentric near the border 14 C. concavus 

Markings hexagonal cells, in 10 p, in a 
rosette at the centre, slightly decreas- 
ing in oblique rows to the broad border. 15 C. blandus 
Markings in parallel rows becoming granu- 
lar in a marginal zone A large apiculus 
near the border 16 C leptopus 

6. Coadnodteeus wu ntri cm Ehrenb., Abb. Akad Berlin 146 1649 

Central space absent. Surface flat Markings polygonal with 
central dots, 4-5 in 10 pi at the centre, decreasing to 8 in 10 pi at 
the border. Near the centre a single cell is surrounded by several 
others from which radiate rows of cells to the border, the oblique 
decussating rows concave to the border. Border narrow, striated, 
the striae 10 in 10 pu Apiculi frequently present, numerous, in- 
serted within the bonier Diam. of v 30-85 pi. 

Type locality: Miocene deposits. 

Distribution. Marine. Atlantic and Pacific Coasts 
Illustrations A Schmidt, Atlas, pi 58, f. 46-49, Van Heurck, 
Syn. Diat. Belg., pi. 130, f. 4, 8, Boyer, Diat. Phils., pi. 3, f. 14. 

Coscinodiscus excentncus sebuensis (Grun ) Rattray, Proc. Roy. 
Soc. Edin. 16: 16 1899. Markings as in type with a prominent 
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nodule near the centre Border distinct Apiculi numerous. 
Diam usually about 30 (i. Campeche Bay West Indies Carib- 
bean Sea. 

7 GoacliiodlactM pintulitua Muon, Contr U S Nat Herb xo* 257 1007 

Valves convex Central space absent Markings hexagonal, 
about 4 in 10 (i at the centre and decreasing m oblique decussating 
rows to the border within which is a row of larger markings Border 
broad, hyaline Diam of v about 100 p (ex icone) 

Type locality. Bering Sea (Mann). 

Distribution Marine Known only from the type locality 
Illustrations Contr. U. S. Nat Herb io pi. 48, f 3 

8 CMdnodUcu* bImt Bhrenb Abb Ak»d Berlin 119 iSjS 

Central space absent Markings polygonal, 5-6 in 10 pi at the 
centre, radiating to the border where they are 10 in 10 p the 
oblique rows slightly curved or irregular. Border narrow, in- 
distinct Apucili minute, indistinct, at intervals of 5-6 p Diam 
of v 23 p Distinguished from C excentncus by the minuteness of 
the markings at the border and by the slight concavity of the 
decussating rows This form is not C minor W Smith 
Type locality Europe 

Distribution Marine Atlantic Coast Not common 
Illustrations A. Schmidt, Atlas, pi 58, f 39, 40 

9 Cotdnodbcui lliwattM Ehrenb Abh Akad Berlin, lap 1838 

Surface flat Central space absent Markings hexagonal, 3-A 
in 10 p, with central dots, in straight or nearly straight, parallel 
rows Border distinct, narrow, with concentric rows of granules, 
8 in 10 p Apiculi minute, frequently absent. Diam of v. 50- 
100 p 

Type locality Miocene deposits. 

Distribution. Marine Campeche Bay. Florida Vera Cruz. 
Pacific Coast 

Illustrations' Ehrenb., Mikrogeol., pi. 18, f. 33; Van Heurck, 
Syn Diat Belg , pi. 131, f. 3, A. Schmidt, Atlas, pi 59, f. 27-30; 
Boyer, Diat Phila., pi 3, f 8 

10. OMdaodtecu. .ubllnMtu. Grua., Drain. Atari Wien. 48 8s 1S84. 

Surface flat. Central space absent. Markings hexagonal, with 
evident central dots, a few in radial but mostly oblique decussating 
rows, sometimes slightly bent, 5 in 10 p at the centre, 8 or 9 near 
the border, and suddenly decreasing in a manrinal zone to about 
15 at the border. Border narrow, hyaline Diam. of v. 52 p. 
Type locality Franz Josef Land. 

Distribution • Marine Behring Sea. 

Illustrations Grun , Denies Akad Wien. 48. pi. 4, f. 21, 22. 
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ci Cw dn odtocBi <ngMt«»Hmrii A Schmidt* AUm* pi so 1B7* 

Surface flat to near the border Central space absent Markings 
hexagonal, 8 in io p, in parallel rows Border very narrow 
Apiculi small, numerous Diam of v. 45 p. 

Type locality Japan 

Distribution Marine Atlantic and Pacific Coasts 
Illustrations A. Schmidt, Atlas, pi 59, f 34 


12 CovcftnodUctm polychocdu* Gran NTonke Nord -Kxp Hot Dial , jo 1897 

Valves with a circlet of from 4-9 "arcuate projections" about 
half the radius from the centre Markings outside of the circlet 
in radial rows about to in 10 p and in decussating, curved or 
straight, Bhort rows within Central space absent Border nar- 
row A row of strong spines near the margin Diam of v 24-76 
p. The markings, as remarked by Peragallo, are arranged some- 
what like those of C excentncus. The frustules are connected by 
threads which extend from the projections on the circlet and, in 
this respect, resemble Thalasstostra 

Type locality Norway. 

Distribution Marine North Pacific 

Illustrations Gran, Norske Nord -Exp Bot Diat pi 2, f 33, 

pi 4. f 56 

13 Coacinodtecua iphrMtoi Rattray Proc Roy Soc Edio 16 at iSoo 

Surface slightly convex Central space absent. Markings 
angular cells, t )4 m to p, a few smaller, intermediate, in irregular 
rows, minutely and indistinctly punctate Border broad, coarsely 
defined, with striae 1^ in 10 pi, with intermediate fine striae 
Diam of v 75-126 pi Near C concavus Greg from which it 
differs chiefly in size of markings 

Type locality Campeche Bay. 

Distribution Marine Known only from the type locality 

Illustrations A. Schmidt, Atlas, pi 65, f. 18 

14 CotclnodliciM coACtfiu Gres * Tram Roy Soc Kdln 31 300 1*37 

BndtUya ouantca Ehrenb , Ber Bed Ak 76 1845 

Surface nearly flat Central space absent Markings angular, 
cells 3 % in io (i, nearly equal to the border, irregular m the centre 
but somewhat concentric near the border. Border opaque, rugose, 
with coarse stnae about 3 in io pi In zone view the markings are 
4-5 in 10 p, m rows nearly parallel to the suture. Diam. quite 
variable to 237 pi. 

Type locality Scotland 

Distribution. Marine. Atlantic Coast, southward, and Pacific 
Coast. 
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Illustrations. Greg, Trans Roy Soc. Edin. 21. pi 10, f 47, 
A Schmidt, Atlas, pi. 65, f. 10, 12, 13, 15 
Endictya campechtana Grun ( Stephanopyxis campecktana Gran., 
De-Tom, Syll Alg 2. 1190), differs, according to De-Toni, only in 
the small obtuse processes on the margin of the valve. After an 
examination of such material from Campeche Bay it is difficult to 
distinguish between C aphrastos, C concavus and Endictya cam- 
pechtana which differs from C concavus only m the processes and 
from C aphrastos in size of markings. The secondary markings, 
as in Btddulphw favus, are fainter in some specimens than in 
others while two or three apiculi have been noticed in C. aphrastos 
The shape of the frustules is box-like 

15 CMcloodteetu blaodut A Schmidt, Atlas pi 59 1878 

Surface flat to near border Central space small, surrounded 
by a rosette of hexagonal cells, a few or each of which contain a 
distinct granule Markings hexagonal cells, 3 in 10 |x, subequal 
but smaller at the border, in rows radiating from the rosette, 
the oblique rows usually slightly concave toward the margin. 
Cells punctate Border wide, with distinct striae, 6-7 in 10 1*. 
Apiculi numerous, minute, close to the border Diam of v. 60- 
70 (x. 

Type locality Gulf of Mexico. 

Distribution Marine Known only from the type locality 
Illustrations A. Schmidt, Atlas, pi 59, f. 36, 37 

16. CoscinodlKtts Uptopw Grun , Van Heurck Syn Dint. Bdc . pi ijx rSfti 
Cosctnodtscus l%„eatus A Schmidt, Atlas, pi 59, f, 26 
Surface flat Central space absent. Markinp hexagonal, 3 %- 
4 in 10 (i, with central dots, each cell containing minute granules. 
At the border the markings become suddenly granulate, forming 
an irregular, marginal zone Border well defined, narrow, striated, 
the striae 10 in io (x. Apiculi at irregular intervals close to the 
border, a larger one occurring at a distance within the border. 
Diam. of v. 100-140 tx. 

Type locality: California guano. 

Distribution: Marine. Pacific Coast. 

Illustrations. Van Heurck, Syn. Diat. Belg., pi. 131, f. 5, 6. 

SvmLis 

Markinp rounded, in fasciculate rows, 16 
in 10 |x. Central space irregular, with 
two evident nodules. ij. C. bioculatus 

Markinp minute, in radial, fasciculate rows. 

Central space with small punctum. Api- 
culi numerous. 18. C. hyaknus 
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Markings irregular at centre, 10 in io pi, 
decreasing to border in fasciculate rows 
parallel to those at the centre Central 
space absent. 19 C. kutnngn 

Markings polygonal, 6 in 10 pi in fasciculate, 
curved rows. Central space minute or 
absent. 20. C curvatulus 

Markings granular, 6 in 10 u at centre, 
larger at semiradius, radiating in fasci- 
culate rows parallel to those at the middle 
A spine occurs distant from the border 21 C lenttgtnosus 
Markings angular, 10 in 10 (i, fasciculate in 
rows parallel to those in the middle, bent 
near the border. Spines numerous, with 
one larger distant from the border 22. C. kryophtlus 

Markings angular, 8 in 10 pi, in fasciculate 
rows parallel to those in the middle 
Hyaline spaces at the centre in the form 
of a star 23 C symbolophorus 

Markings minute, 20 in 10 pi, in numerous 
fasciculi In the centre several, usually 
five, areolate stellate markings 24 C. steUans 

Markings irregular in centre, 10 in 10 pi, 
forming from 12-18 fasciculi, each of 
which contains 8-12 rows 25 C subltlts 

Markings angular, irregular at centre, 10-12 
in 10 pi, fasciculate, with rows parallel to 
the middle rows. Apicuh at border in 
two rows. 26 C polyacanthus 

Markings minute, scattered or somewhat 
fasciculate. 27 C margtnulatus 

Markings polygonal, 6 in 10 pi at centre, 
fasciculate, the interfasciculate rows 
parallel to the central 28. C rothn 

Markings angular, 5-6 in 10 pi at centre, 
fasciculate, each fasciculus with 12 rows 
parallel to the central ones. 29 C. donanus 

Markings punctate, fasciculate, with 6 rows 
in each fasciculus 30. C. normantt 

IT Ooa rin odtocw Mocvlatw Gran., Dcnka. Akad Wien. 48 107 1S84 

Surface convex. Central space irregular, with two evident 
nodules. Markings rounded, in fasciculate rows, about 16 in io pi 
at the centre, smaller at the border. Apicuh about 3 in 10 pi, close 
to the border which is somewhat indefinite. Diam. of v 23 p. 
Typo locality: Frans Josef Land (under surface of ice floes). 
Disttibuhon' Marine. Arctic Sea East coast of Greenland. 
Illustrations: Gun., Denks. Akad. Wien. 48 pi. 3, f 30, pi. 4, f. 1. 
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Cosanodiscus bioculatus extguus Grun., Denks Akad Wien 48' 
108 pi 4 (D) t f 2 1884 Central space minute, with either a 

single granule or with two, one more conspicuous than the other. 
Markings in radial rows, 24 in 10 \t Apiculi minute, marginal, 
4 in 10 pi Diam of v 12-15 ^ Cape Eghnton, Baffins Bay 
(Cleve) 

18 CMClnodbcu hjmllAut Grun 5»v Vet Akad Hand! 11 17* 11 j i860 

Central space minute, with a small punctum Markings minute 
puncta in radial fasciculate rows, 24 in 10 (jt Apiculi numerous, in 
a single circle Border broad, hyaline Diara of v 25 pt 
Type locality Sea of Kara 

Distribution 'Marine Disco Island, Greenland (Cleve). 
Illustrations 1 Grun , Sv Vet -Akad Handl II 17 pi 7, f. 128; 
Denks Akad Wien 48 pi 3 (C), f 28 

iq Coadnodftacus kuhslnftU A, Schmidt Atlaa.pl 57 187ft 

Surface flat Central space absent Markings irregular at centre, 
angular, about 6 in io tx, slightly decreasing to the border in fasci- 
culate rows parallel to those at the centre Border wide, striated, 
the striae in oblique rows, punctate. Diam of v 42 pi 
Type locality Cuxhaven. 

Distribution Marine Arctic Sea 
Illustrations A Schmidt, Atlas, pi 57, f 17, 18 
Cosanodiscus KUtztngii glactalis Grun , Denks Akad Wien 
48 84 pi 4, f 18 1884 Valves with minute apiculi on the 

border Diam of v 42 pi East coast of Greenland 

20 GooctnodUciu caratultu (.run. A Schmidt Atfau pi 57 1876 

Surface flat. Central space absent or minute, with a few rounded 
granules Markings polygonal, 6 in 10 pi, m fasciculate, curved 
rows, those of each fasciculus parallel to the primary row. Border 
narrow, striated, the striae about 12 in io pi. Diam of v 45-7Q pi. 
Type locality Miocene deposits of California 
Distribution Manne Arctic Sea 
Illustrations A Schmidt, Atlas, pi. 57, f 33 
Cosanodiscus curvatulus genutnus Grun , Denks Akad Wien 
48 : 83. pi. 4, f. 1 3 1884 Central space with one or two granules. 

Markings 8 m 10 pi Interfasciculate rows prominent. Apiculi 
scarcely evident, interfasciculate Border with striae 16 in 10 pi 
Arctic Sea and North Pacific Ocean A. Schmidt, Atlas, pi. 57, 
f 36. Occasional in H L Smith T S 93 
Cosanodiscus curvatulus hananus Cleve & Grun., Sv. Vet -Akad. 
Handl (2) 17* 113 pi 7, f. 129 1880 Central space absent. 

Markings fasciculate, with about 12 rows in each fasciculus^ n- 
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14 in IQ pi Apicuh mterfasciculate, distinct Diam of v 23-24 
pi East coast of Greenland (Cleve) 

11 CondnodUcua Untiginoaua JanUcb, A Schmidt Atlaa, pi 58 

Surface flat Central space absent Markings granular, 6-7 
in 10 pi at the centre, slightly larger on the semi-radius, with central 
dots, radiating in fasciculate rowB to the border where they are 
8-9 in 10 (x, the mterfasciculate rows parallel or nearly so to those 
in the middle Numerous hyaline interspaces occur at irregular 
intervals A process or spine is found 4 or 5 pi distant from the 
margin Border narrow, with striae 16 in 10 pi Diam of v 56-75 
I* 

Type locality Table Bay 

Distribution Marine. Vancouver Island 

Illustrations A Schmidt, Atlas, pi 58, f 11. 

22 Cocclnodlacui krfophllui Grtm Deokt. Ak*d Wien 48 81 1884 

Surface flat to near the border Central space small, irregular 
Markings angular, 10-12 in 10 pi, smaller at the border, fasciculate, 
the rows parallel to the middle rows, sometimes bent near the 
border Numerous short spines within the border and a longer 
one, sometimes 2 pi in length, inserted at a distance from the 
border Border indistinct Diam of v 44-54 pi 
Type locality Coast of Siberia 
Distribution Marine Behring Sea 
Illustrations Grun , Denks Akad Wien 48 pi 3, f 21 
Thalassiostra cleve t Gran (Norwegian North Atlantic Expedition, 
7 1897, under Protophyta, 29), is stated by Gran to be nearly 
allied to Cosctnodtscus kryophUus Grun and “may possibly be 
identical with it " Gran also remarks that “a very large number 
of species of this genus have been described from the structure of 
the valves When these species become better known in a living 
state, opinion concerning their systematic conditions will certainly 
be greatly changed, and the genus divided by biological characters 
into several new genera " 

23 Goactnodtacua tymbotophorus Crum, Denka Akad Wien 48 82 1884 

Surface convex Central space absent or minute At the 
centre are several hyaline spaces arranged in the form of a star 
Markings angular, about 8 in 10 pi, at the centre, decreasing to 

12 in 10 pi at the border, in fasciculate rows parallel to those in the 
middle Border narrow, with striae about 20 in 10 pi Diam of 
v 85-175 pi Resembles C subttlis except at the centre. 

Type locality Franz Josef Land. 
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Distribution' Manne. Arctic Sea. Fossil in Sendai, Oamaru, 
Nottingham and More deposits. 

Illustrations Grun , Denies. Akad. Wien 48. pi 4, f. 3-6. 

U Coacinodlacua staUarU Roper, Quart* Jour Mkr Sd 6 : at 185* 

Surface convex Central space absent. At the centre are 
several, usually 5, linear or angular areolate, markings arranged in 
the form of a star Markings angular, minute, about 20 in 10 p, 
scarcely visible, except at the centre, radiating in numerous fasci- 
culi with short oblique rows evident The valves are brown when 
dry Diam of v. 95 (i. 

Type locality England. 

Distribution Marine. Arctic and North Atlantic and Pacific 
Oceans 

Illustrations Roper, Quart Jour. Micr Sci 6 pi. 3, f 3 

This species is sometimes mistaken for C. symbolophorus Grun 
from which it is clearly distinguished by the fineness of the mark- 
ings The figure of Ehrenberg, Mikrogeol , pi. 35, 21, f 16, can- 
not represent this form. 

15 CoQfteoJUci— aubtUU fihrenb , Abb* Akftd Berlin 41a 1841 

Surface slightly convex Central space absent Markings ir- 
regular m the centre and forming usuafly from 12-18 fasciculi each 
of which contains 8-12 rows of angular markings 10 m 10 (i, slightly 
decreasing to the border Minute mterfasciculate apicuti occa- 
sionally present Diam. of v 25-112 11, usually about 70 1*. The 
number of rows m each fasciculus is more often 12, but variable 
in the same valve Border narrow, with striae 12 in 10 p, indistinct. 

Type locality Miocene deposits 

Distribution Universally distributed, especially m the mud of 
aestuanes and occasionally in almost fresh water, or water subject 
to brackish influence 

Illustrations A. Schmidt, Atlas, pi. 57, f. 11, 13, Boyer, Diat. 
Philadelphia, pi. 2, f. 15, 17; H L Smith, T S. 100. 

96 Goarinodtacus polytctnthw Grun , Ckrt k Gnm. Sv Vet-Akad Hand) (?) n't na 
j8So. 

Surface flat Central space absent. Markings angular, irregular 
in the centre, 15-16 m 10 (i, fasciculate, with rows parallel to the 
middle rows Aptculi prominent, numerous, near the border. 
Border narrow, hyaline. Diam. of v. 20-35 {*• 

Type locality Sea of Kara. 

Distribution: Marine. Arctic Sea. 

Illustrations Grun , Sv. Vet.-Akad. Handl (2) 17 1 . pi. 7^127. 
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Cosanodtscus polyacanthus davtstanus Grun , Denks Akad. 
Wien 48 81 pi 3, f. 19 Markings larger than in type, 10 in 10 [l 
Apiculi in two indefinite rows Diam of v 35 |i. Davis Strait 
Cosanodtscus pclyacanthus tntermedtus Grun., Denks Akad 
Wien 48* 81 pi 3 (C), f 25. 1884. Markings fasciculate, the 

secondary rows evident Apiculi less numerous than in type and 
distant from the border, between and in the middle of the fasciculi 
Diam of v 60 |a East coast of Greenland 

37 CoKloodUciu marllnalatoa camptcbtamw Grun , Van Heurck Sjm Diat Belg pi 

04 1881 

Surface flat Central apace absent. Markings minute puncta, 
scattered, about 8 in io p Border sharply defined, striated, the 
striae about 12 in 10 (x. Apiculu about 30, one-fifth the radius in 
length, at irregular intervals. Diam. of v. 44-49 (i 
Type locality Campeche Bay. 

Distribution Known only from the type locality 
Illustrations Van Heurck, Syn Diat. Belg , pi. 94, f 33 
Cosanodtscus margmulatus curvato-slnatus Grun , Van Heurck, 
Syn. Diat. Belg. pi. 94, f. 32 Markings in curved fasciculi 
Apiculi minute. Border striae 8 in 10 p A. Schmidt, Atlas, pi 
57, f. 5. Campeche Bay 

Cosanodtscus margtnalutus sparsus Grun Van Heurck, Syn. 
Diat Belg , pi 94, f 31 Markings as in C margmulatus cam- 
pechtanus but without apiculi Campeche Bay. 

Cosanodtscus margmulatus stellultferus Grun , Van Heurck, 
Syn Diat Belg , pi 94, f 34 Valves smaller than the other 
forms, with the fasciculi marked at the centre by radiating lines 
Campeche Bay 

38 CoaclnodlacM fothll Grun.. Dealu. Akad Wien 48 81 1884. 

Surface slightly undulate. Central space absent Markings 
polygonal, 6 in 10 9 at the centre, decreasing to 9-10 in ioix at the 
bolder, fasciculate, the interfasciculate rows parallel to the central 
ones, with small, hyaline interspaces at intervals between the 
fasciculi Short apiculi at the middle of the outer margin of each 
fasciculus. Bonier striated, the stnae 14 in io p. Diam of v. 

70-175 H- 

Type locality Europe. 

Distribution. Marine. Georgia nee fields. West Indies 
Illustrations: Grun., Denks. Akad Wien. 48 pi 3, f 20, 22. 

tp. OoactoodfectN 4ioariw A. Schmidt. Atlms, pi 57 i*7» 

Surface .flat. Central space absent. Markings angular, with 
central dots, 5-6 in 10 ^ in fasciculate rows, 12 rows in each 
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fasciculus parallel to the central rows Bonier striated, the 
striae 12 in 10 pi Differs from C subtilts m the larger markings 
and more definite fasciculi. 

Type locality Barbados 
Distribution Marine Campeche Bay 

Illustrations A Schmidt, Atlas, pi 57, f. 19-22, Boyer, Diat. 
Phila , pi. 2, f 13 

30 Coaclnodlacua norauuill Crag , Quart. Jour Mlcr Scl 7 80 1830 

Cotcinoducus fasctculatus A Schmidt, Jahreub Komtn Untereuch deutsch 
Mcere Kiel, t 95 1874 

Cosanodticvj NormamCus Van Heurclc, Syn Diat Belg pi 131 1881 

Valves with slightly convex surface Central space absent. 
Markings punctate, the puncta 8 in xo pi at the centre, decreasing 
toward the border in fasciculate rows, 6 in each fasciculus Apicufi 
sometimes present Border with delicate, punctate striae Diam. 
of v 62-112 (Rattray) 

Type locality England. 

Distribution Marine Aleutian Islands (Mann) 

Illustrations Quart Jour Micr Sci 7 pi 6, f 3, A Schmidt, 
Atlas, pi 57, f 9, 10 

Radiati (Grun ) 

Central space absent Markings polygonal, 

3 in 10 |i, nearly equal, at the border 5-6 
in 10 pi, in somewhat radiating rows 
Border narrow 31 C radtatus 

Central space absent Markings polygonal, 
irregular, iJ^-2 in 10 pi at the centre, 
slightly decreasing to the wide border. 32 C margtnatus 
Central space absent Markings polygonal, 

2 in 10 pi, irregular, decreasing and more 

granular toward the border, with hyaline 
interspaces Border wide, robust 33 C robustus 

Central space absent Markings hexagonal, 

3 in 10 pi, smaller at the border, in oblique 
decussating rows A nodule at the centre. 34 C nodultfer 

Central space absent 3-8 large cells at the 
centre. Markings 7 in 10 p, decreasing to 
12 at the border, m irregular, fasciculate 
rows. Two apicuh near the border 35 C conctnnus 
Central space small or absent A rosette of 
angular cells at the centre Markings un- 
equal, 3-5 in 10 pi, in subfasciculate rows 
Two apicuh near the border 36 C centralis 

Central space rounded Markings punctate, 
becoming hexagonal toward the border 37 C nobtlts 



Synopsis of North American Dtatomaceae 


S 3 


Central space large, irregular Markings 
indistinct at the centre, increasing to 
border in radial rows 38. C jamschtt 

Central space absent or small A rosette of 
large cells at the centre Markings hexa- 
gonal, punctate, unequal, slightly in- 
creasing to near the border, then decreas- 
ing 39 C asteromphalus 

Central space absent A rosette of angular 
cells at the centre Markings hexagonal, 

3 in 10 (i, increasing to the border 40 C borealis 

Central space absent or minute A rosette 
of large, angular cells at the centre 
Markings hexagonal, 3 in 10 (i, non- 
punctate, increasing toward the border, 
then decreasing 41 C oculus-trtdts 

Central space small, angular Markings 
larger at the centre, irregular, decreasing, 
then increasing, smaller at the border 42 C crassus 
Central space rounded, hyaline Markings 
polygonal at the centre, slightly increas- 
ing and becoming granular, and decreas- 
ing to the border 43 C aptculatus 

Central space irregular, hyaline Markings 
usually rounded, 3 in 10 u at the centre, 
smaller and granular near the border, with 
small granules at ends of short rows 44 C perforatus 
Central space hyaline or granular Mark- 
ings subangular, 4-5 in 10 n, radiating, 
with intermediate shorter rows At the 
border a zone of small granules 45 C elegans 

Central space absent Surface sometimes 
with central plication Markings poly- 
gonal, 10 in 10 u, irregular or in oblique 
rows to semi-radius, thence radiating 46. C. lacustns 
Central space rounded, hyaline Markings 
small granules at irregular intervals in 
radiating rows 47 C. extguus 

Central space absent. Markings elongate, 

6 in 10 48 C undulosus 

Central space absent. Markings minute 
puncta in close, radiating lines, 20 in 10 (i. 49. C. pdluctdus 
Central space large, usually excentnc. 

Markings granular, in longer and shorter 
rows. 5°- C rotula 

Central space large, granular. Markings 
granular near centre in widely separated, 
radial raws. 51* C. stelhger 

Central space absent. Ceiitre funnel-shaped. 52. C. bathyomphalus 
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ji CoactnodlftcM radlattu Ubmb., Abh Abd Berlin 14! i&jo. 

Surface slightly convex. Central space absent. Markings 
polygonal, with papillae, about 3 in 10 pi, nearly equal to the border 
where they are 5-6 in 10 |i, in radiating, uneven rows, becoming 
fasciculate near the border Border narrow, the striae about 7 
in 10 pt Diam of v. 60-180 pi. 

Type locality Europe 

Distribution Marine. Common 

Illustrations A Schmidt, Atlas, pi. 60, f 5, 6, 9, Boyer, Diat 
Phila , pi 3, f 11 

Cosctnodtscus radtatus medtus Grun , Denies. Akad. Wien 48 72 
1884 Markings 3H-4 in 10 pi, otherwise as in type. Atlantic 
and Pacific coasts A Schmidt, Atlas, pi 60, f 10; H L Smith, 
T S 98 

Cosctnodtscus radtatus nttnor A Schmidt, Jahresb. Komm Unter- 
sch deutsch Meere Kiel, 94 1874 pi. 3, f. 34. Markings 4 in 

10 p. at the centre, 8 in 10 pi at the border. Diam. of v 30-50 pi 
Van Heurck, Syn. Diat Belg , pi 130, f. 3 Campeche Bay 

The variations of C radtatus are quite numerous. In very large 
specimens a minute central space sometimes occurs. The markings 
are rarely 2 in 10 pi 

32 CoidoodlicM mirtlnatw Ebrenb , Abh. Akad Berlin. 142 i* 4 » 

Surface slightly convex. Central space absent Markings 
polygonal, with large papillae, I Vr* in io pi at the centre, decreas- 
ing to 3 in 10 pi at the border, without order at centre and radiating 
to the border. Border wide, coarsely striated, the striae 4 in to pi 
Diam of v. 90 pi 

Type locality. Miocene deposits of the Atlantic and Pacific States 

Distribution Marine Pacific Coast. Postmiocene of the 
Atlantic States 

Illustrations A Schmidt, Atlas, pi. 62, f. 1-5, Boyer, Diat 
Philadelphia, pi. 3, f 9, H L. Smith, T. S. 94, 95. 

33 CoidnodlicM robwtM Grev , Tran*. Mlcr Soc. Loud 14 3 1*66 

Cosctnodtscus suboektfus A. Schmidt, Atlas, pi. 65, ( 9 1881 

Surface convex. Central space absent. Markings more or less 
angular at centre, with prominent papillae, 2 in 10 pi, in irregular 
rows, decreasing and gradually becoming more and more granular 
toward the bolder, with hyaline interspaces Short, oblique rows 
evident on the semi-radius. Border broad, robust, with coarse, ir- 
regular stnae, 4-5 in 10 pi. Diam of v 82-325 pi. 

In the girdle band of this and other species, such as C. crassus 
Brun, the zone of each valve is open on one side and info this 
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opening fits a T-shaped process of the other zone, the two openings 
not, however, opposite each other 

Type locality • Monterey Miocene deposit 
Distribution Marine. Pacific Coast 

Illustrations' Grev , Trans. Micr Soc. Lend , 14 pi 1, f. 8, 

C. robustus and C marginatus are sometimes confounded In 
the former the markings gradually become more granular toward 
the border, while in the latter the hyaline interspaces are not 
evident. The former is usually larger and is not common while 
the latter is abundant Certain forms, however, appear to be 
intermediate 

34 Coftctnodlftciw nodullfar A. Schmidt Atlas, pL 59 1(78 

Surface flat Central space absent Markings hexagonal, with 
faint papillae, 3 in 10 p, with somewhat larger cells at intervals, 
smaller at the border, in oblique, decussating, irregular rows 
A nodule occurs at or near the centre Border narrow, with striae 
6 in 10 (x. Diam of v 65-126 pi 
Type locality California coast 
Distribution Marine Pacific Coast 
Illustrations A Schmidt, Atlas, pi 59, f. 21-23. 

Cosctnodtscus nodultfer aptculatus Rattray, Proc Roy Soc Edin. 
16 72 1890 Markings 4 in 10 pi, decreasing to 6 in 10 pi at the 

border. Apicuh at the border indistinct Campeche Bay A. 
Schmidt, Atlas, pi 59, f 20 

35 OwKlnodtoctM eoadnnu* W Smith Syn Brit Dial a 85 1856 

Surface convex Central space absent At the centre from 3-8 
large, angular, punctate cells Markings polygonal, 7-8 in 10 pi, 
decreasing to 12 at the border, in fasciculate, irregular, radial 
rows. Minute apicuh at the border and near it two large apicult 
Diam. of v to 350 pi According to L W Bailey the large central 
cells are found in only one valve of the frustule. 

Type locality England 

Distribution Marine. Vancouver, B C (L W. Bailey) 
Illustrations’ Roper, Quart Jour Micr Sci., 6 pi 3, f 12(1858); 
A Schmidt, Atlas, pi. 114, f 8, 9. 

Cosctnodtscus conctnnus jonestanus (Grev ) Rattray, Proc Roy. 
Soc. Edin. 16* 84 1890. Eupodtscus jonestanus Grev , Trans. 

Micr. Soc Lond., 10: 22. pi 2, f. 3. 1862 Markings fasciculate, 
about 6 at the centre and decreasing to 12 at the border. Two 
large, conical processes within the border Border very narrow, 
striated. Diam. of v. to 400 pu Differs from the type m its 
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coarser markings Greenland and probably southward Somes- 
ville, Me. (as Eupodtscus commutatus Grun ) (A P Aubert) 
H L Smith, T S 92 

For a study of the protoplasm and nucleus of C concinnus see 
Le Diatomiste, 2 114 pi 8, in an article by Dr Miquel 

36 Cotlnodtocm c i n tn UU Khrenb Mlkroteol pi it era Rattray Proc. Roy Soc Rdin 

16 107 1&00 

Surface convex. Central space small or absent At the centre 
a rosette of angular cells, 2^-3 in iop Markings hexagonal, 
finely punctate, unequal, 3-5 m 10 (i, in nearly straight, subfascicul- 
ate rows Minute apiculi sometimes present at the border and two 
large apiculi within it. Border narrow, the striae 6 in 10 11 Diam. 
of v to 155 pi -The species is similar to C concinnus from which it 
differs in the coarseness of the markings 
Type locality Oran deposit Algeria 

Distribution Marine. Behring Sea Gulf of California Davis 
Strait, Florida 

Illustrations A. Schmidt, Atlas, pi 63, f 1 , Mikrogeol , pi 18, 
f 39, pi. 2t, f 3, H L Smith, T S 92 See also Schultze, in 
Quart. Jour Micr Sci 7 13 pi 2, f 13 1859 

37 Coaclnodlscus nobtlla Grun , Jour Roy Micr Soc. a 607 1879 

Valves slightly convex, with hyaline central space. Markings 
punctate, the puncta 7 in 10 (i, becoming larger and hexagonal 
toward the border, radiating in subfasciculate lines Diam. of v. 
to 540 p. 

Type locality England 

Distribution: Marine Pacific Coast (Mann) 

Illustrations Jour. Roy Micr Soc. 2 pi 21, f 1 

3ft. CotdiKMffcatft Janltchlt A Schmidt Atlu pi 64, 1878 

Surface fiat Central space large, irregular Markings in- 
distinct from the centre to near the border, 4 in 10 p at the centre, 
increasing slightly to the border, where they are hexagonal and 
well defined. Rows of markings nearly straight, radial Border 
narrow, the striae 5 in 10 p. Diam of v to 245 p. 

Type locality • Peruvian guano 
Distribution Marine. Gulf of California. 

Illustrations A. Schmidt, Atlas, pi. 64, f 3, in H. L. Smith, T. S. 
91. Near C. gtgas Ehrenb., which occurs in the raiocene deposits. 

3P Coa ctn odMcm MtwromphAltu Shrub., Abh. AkacL Berlin, 77 1144, 

Surface slightly convex at the semi-radius or near the border. 
Central space absent or minute, surrounded by a rosette of large, 
angular, elongated cells. Markings hexagonal, punctate, with 
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distinct papillae, somewhat unequal, 3-3^$ in 10 P to the semi- 
radius, increasing slightly in radiating rows to 2J6-3 in 10 1* near 
the border where they sometimes slightly decrease Border 
narrow, with granular striae 4-5 m xo (i Diam of v 85-300 \l 
This species resembles C oculus-tndts which, however, is not 
punctate 

7 ype locality Miocene deposits. 

Distribution Marine Gulf of California Atlantic Coast 
Illustrations Mikrogeol , pi 18, f 45, Van Heurck, Syn Diat. 
Belg , pi 130, f 1, 2, 5, 6, Boyer, Diat Phila , pi 2, f 16, pi 40, 
f 12. 

Coscmodtscus asteromphalus hybndus Grun , Denks Akad. 
Wien 48 79 pi 3, f 9 Markings 4 m 10 |t near the rosette, 
increasing to 3H at the semi-radius and decreasing to 5-6 m 10 p 
at the border Davis Strait Barden Bay, Greenland A 
Schmidt, Atlas, pi 113, f 1, 22 

40. Coactnodlacui borealis Bailey Amcr Jour Sri 21 3 1856 

Surface convex near the border Central space absent. At the 
centre a rosette of large, angular cells from which radiate hexagonal 
cells with papillae, about 3 in 1 u. increasing to near the border to 
2 in 10 u Border narrow, with coarse striae, 4 in 10 |i Diam 

Of V 150-250 (4. 

"Distinguished from C Oculus-Irtdts by the coarser and more 
robust markings" (Rattray) 

Type locality * Sea of Kamtschatka 
Distribution Marine Behring Sea 

Illustrations A Schmidt, Atlas, pi 63, f 1 1 , H L Smith, T S. 
90 , 93 , 95 - 

41 CoodnodbctN oculua-trfdis Ehrsnb Abh Akad Berlin 147 i 8 j 9 

Surface flat. Central space absent or minute A central rosette 
of large, angular cells from which radiate rows of hexagonal cells 
with papillae, non-punctate, 3-3 H m 10 u. increasing to near the 
border to 2}$ and decreasing at the border to 5 in 10 u Border 
narrow, with striae 6-7 in 10 |i Diam of v to 300 p 
Distinguished from C. asteromphalus which it closely resembles 
by its non-punctate cells 

Type locality Miocene deposits 
Distribution: Marine Common. 

Illustrations: Mikrogeol., pi. 18, f. 42; A. Schmidt, Atlas, pi 63, 
f. 6, 7, 9; Boyer, Diat. Phila , pi. 3. f 10. 

Coscmodtscus oculus-tndts tenut-stnatus Grun., Denks. Akad. 
Wien 48t 77. 1884. Surface convex near the bonier. Markings 
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5 in io pi at the centre, decreasing to 7 m I0(x near the bordef. 
Diam of v 140-150^ Campeche Bay 

42 Cotdnodlaciu cunui Amer Jour Sd 22 4 1856 

Central apace small, angular Markings larger at the centre, 
2 in 10 (i, angular, somewhat irregular, becoming smaller and 
then increasing to larger hexagonal cells, smaller at the border. 
Border striae coaree, 4 in io yt Diam 1 20-140 11 Near C 
heteroporus Ehrenb from which it differs in its larger markings. 

Type locality Sea of Kamtschatka. 

Distribution Marine North Pacific Coast of Barbadoea 
Illustrations A Schmidt, Atlas, pi. 61 , f 19, in H L Smith, T. 
S 90 

43 CotcfaodUcu* apicuifttu* Ebrenb , Abb Akmd Berlin, 77 1644, 

Surface flat Central space rounded, hyaline Markings poly* 
gonal at the centre, 4 in 10 (l, slightly increasing to the semi-radius 
and then usually becoming granular and decreasing to 6-8 in 10 |x 
at the border Border narrow, coarsely stnated, the stnae 6-8 
in 10 yt Diam 60-112 yi. 

Type locality Miocene deposits 

Distribution Marine Port Townsend Bay, Wash 

Illustrations' A Schmidt, Atlas, pi 64, f 5 

44 Coaclnodlactw pvrfocmttw Ehrenb Abb Akad Berlin 78 <844 

Surface flat. Central space irregular, hyaline Markings 
angular or somewhat rounded, 3-4 in 10 |x at the centre with 
distinct papillae, usually 3 at the semi-radius and 4 in 10 yi near the 
border and smaller rounded granules at the border Small granules 
at the inner ends of short rows Border narrow, striae coarse, 
5-6 in 10 (i. Diam 90-132 (i. 

Type locality Miocene deposits 
Distribution Marine. Pacific Coast 
Illustrations A. Schmidt, Atlas, pi 64, f 12-14 
The variations in C apuulatus and C. perforatus are quite 
numerous both m the Miocene deposits of the eastern and western 
states and in the living forms. In general it may be stated that 
C ajnculatus usually exhibits more granular markings toward the 
border, in a zone sometimes not quite symmetrical, and the cells 
at the centre are larger. In C. perforatus the centre is surrounded 
by smaller cells which, in some cases, are separated by hyaline 
spaces and the shorter rows have a minute punctum or granule 
at their origin C aptculatus as a living form is rare while C. 
perforatus in its type form is, perhaps, not found in the North 
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Pacific It is quite possible that some specimens from dredgings 
came from fossil deposits along the coast 

45* CoadnodbciN in Grev , Trmna. Mter Soc Loud , 14 j. 1I66, 

Surface flat Central space hyaline in smaller specimens or with 
crowded granules in larger Markings rounded or subangular, 
4-5 in 10 it, with distinct dots, radiating, with shorter rows inter- 
mediate At the border a zone of small granules is found In 
small valves hyaline interspaces are more evident than in large 
valves Border striated, the striae about 18 in io |t Diam. 40- 
80 it. Small apiculi noticed in some specimens. 

Type locality Monterey Miocene deposits. 

Distribution • Marine Pacific Coast. 

Illustrations. Grev, Trans Micr. Soc Lond., 14 pi. 1, f 6, 
A. Schmidt, Atlas, pi 58, f. 7 

46 Coodnodloctu tacmtrfe Grun , Sv Vet.-Akad Handl II 17 1 114 iBfto 

Surface convex Central space absent. Markings polygonal, 
10 m 10 [i at the centre, irregular or in oblique rows for half the 
radius, thence radiating and at the border 12 in 10 pi Apiculi 
in a single circlet near the border, about 4 in 10 |t Diam 42 pi 
The above is a description of a variety without central plication, 
but it is not quite that of either of the varieties, septentnonalts or 
manna, although nearer the former 
Type locality Kara Sea 
Distribution Marine Hudson Strait 

Illustrations Grun , Denks Akad Wien 48 pi 4, f 33 (nearly) 

47 Coaclaodtocua «slftuu* Rattray Proc Roy Soc Kdln 16 130 1890 

Surface flat Central space rounded, about one-sixth the radius 
in diameter, hyaline Markings small granules at irregular inter- 
vals in radiating rows Border well defined, narrow, with striae 
8 in 1 o it. Diam 40-54 pi Under high magnification an inner 
layer is noticed. 

Type locality Campeche Bay 

Distribution: Marine. Known only from the type locality 
Illustrations: A. Schmidt, Atlas, pi. 58, f 30 

4f. Coacinodkcoa and slot im , Contf U S. Nfct. Herb* io* 350 W 7 

Valves delicate, with slightly convex surface Central space 
absent Markings radiating, “elongated in the radial line,” 
about 6 in 10 pu Border broad, hyaline. Diam. of v. 132 pu (ex 
icone). 

Type locality Bering Sea (Mann). 

Distribution • Marine. Known only from the type locality. 
Illustrations Contr. U. S. Nat Herb 10 • pi. 49, f. 1. 
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49 GoactaodlaciM priJucidut Grun In Van Heurckc Syn Ulau Brig pi iji i88x 

Odontodtscus pclluctdus Grun , in Cleve, Vega- Exp Iaktt 3 488 1883 

Surface convex Central space absent Markings minute 
puncta, almost invisible, m close radiating lines more evident near 
the margin, 20 in 10 pi Border narrow, hyaline? Diam 38 pi 
Type locality Davis Strait 
Fhstrtbutunt Marine. Greenland Hudson Strait 
Illustrations Van Heurck, Syn Diat Belg , pi 132, f 8 

50 CoacinodiaciM rotula Grun in A Schmidt Altai pi 57 1878 

Surface flat Central space circular, large, usually excentnc 
Markings granular in radial rows, longer and shorter, with wide 
hyaline interspaces Border distinct, with granules opposite the 
ends of the rows Diam of v. 27-30 p. (Rattray) 

Type locality Campeche Bay 

LHstnbutum Marine Known only from the type locality 
Illustrations A Schmidt, Atlas, pi 57, f 6, 7 

51 Cocci nod tocu« stringer Grun A Schmidt Atlms, pi 58 1878 

Central space circular, large, with a few granules Markings 
granular, larger near the centre, decreasing at the border, in 
widely separated, radiate rows, with hyaline interspaces Border 
distinct, with markings opposite the radial rows Diam of v 35 pi 
(Rattray) Near C rotula 
Type locality Campeche Bay 

Distribution Marine Known only from the type locality 
Illustrations A Schmidt, Atlas, pi 58, f 10 

59 CotcinodUcw batliyomphalu* Utve Vega-Exp Iaktt j 4 89 tMj 

Central space absent Surface with centre funnel-shaped, round. 
Markings in straight, radial rows, the puncta smaller toward the 
border Diam of v 20-30 pi 
Type locality Spitsbergen 

Distribution Marine East coast of Greenland (Cleve). 
Illustration Cleve, Vega- Exp Iaktt 3 pi 38, f 81. 

7 STWHANODISCUS Bhrenb , Ber A tad Berlin 18451 80 1845 

Frustules usually solitary Valves circular, somewhat inflated. 
Markings radiating rows of granules with hyaline interspaces. 
Margin of valve usually with a row of spines 
Type species, Stephanodiscus ntagarae Ehrenb ? 

Markings irregular at centre, thence radiating, with 
shorter rows forming double rows at the border t. 5. ntagarae 
Markings radiating from the centre, with shorter 
rows forming fasciculi of four rows at the border 2 5 astraea 
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U 8t«ph»nodl»cu« nlaftftTM Ehrcnb , Ber A lead Berlin 1845 80 <845 

Valves elevated at centre* with a depressed zone between it and 
the convex margin. Markings irregular at the centre, thence 
radiating, 16-18 in lo pi, the shorter rows beginning at about one- 
third the radius from the centre and forming double rows to the 
border, with hyaline interspaces Border with closely radiating 
lines of minute granules Prominent, curved spines opposite 
alternate interspaces Diam 65 pi 

Type locality Niagara 

Distribution Fresh water Local. Lake Erie Buffalo Mon- 
treal (H C Wheeler) 

Illustrations Van Heurck, Syn Diat Belg pi 95, f 13, 14, A 
Schmidt, Atlas, pi 227, f 1-3, 7 9 

a Stcphanodltciu attraaft (Ehrcnb) Grun Cleve & Grun Sv Yet-Akad Handl ia) 17* 

1x4 tSSo 

DutopUa astraea Elirenb, Her Akad Berlin 1844 267 1844 

Central part of valve concave Central space indefinite, with 
a few granules Markings minute granules, 15 in 10 n, radiating 
from the centre, with successive shorter rows forming fasciculi, 
with prominent, hyaline interspaces Small spines inserted near 
the border opposite the spaces Diam to 40 pi 

Type locality Europe 

Distribution Marine, brackish and fresh water Lake Michigan 
Arctic Sea Atlantic coast 

Illustrations Van Heurck, Syn Diat Belg , pi 95, f 5, A 
Schmidt, Atlas, pi 226, f 1-5 

Stephanodiscus astraea sptnulosus Grun , Van Heurck, Syn Diat 
Belg , pi 95, f 6 Central space circular, with a central granule 
Markings minute granules, 15 m 10 ix at the centre, decreasing to the 
border in numerous radiate, somewhat curved lines, with hyaline 
interspaces Intermediate rows at the border produce the appear* 
ance of double rays Small spines occur, usually opposite each 
second or third row of puncta Diam 55 pi Coast of Barbadoes 
A. Schmidt, Atlas, pi 226, f 6-15 

Stephanodiscus astraea mtnutulus (KUtz ) Grun , Van Heurck, 
Syn. Diat. Belg , pi 95, f. 7, 8 Cyclotella mmutula KUtz , Bac. 
50. 1844 Centre of one valve concave, of the other convex 
Markings 12-15 in 10 I 1 ' radiating from the indefinite centre, the 
fasciculi at the border each consisting of two rows Spines absent. 
Diam 20-40 11 Lake Michigan A Schmidt, Atlas, pi 226, f. 16. 
*7 
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S THALASSIOSIRA Cleve, Bih. Sv Vet AM Hudl i» 6 1873 

Frustules slightly siliceous, connected in long chains by pro* 
longed mucous threads extending from the centres of the valves. 
In zone view rectangular, roundra, truncated or octagonal. Con* 
nective zone with minute puncta in rows parallel to the longitudinal 
axis Valves circular, with almost invisible puncta in radiating 
curved and decussating lines. A raw of short spines on the margin. 
Chromatophores elliptical or irregular granules or small discs. 

Type species, Thalasstostra nordensktdldn Cleve 
Frustules with obliquely truncate angles. 

Spines short. I. T. nordensktdldn 

Frustules with slightly rounded angles. Spines 
minute. 2 T gravtda 

1 TbalaMkMfn nordenekioldtl Cleve Bib. Sv Vet.-Ak»d Hindi i» 7 1873 

Valves with markings scarcely visible except when dry when the 
color is a " pale yellowish brown " The short spines are somewhat 
distant from each other, clavate. Frustules in zone view rectangu- 
lar, with obliquely truncated angles. Diam. 12-43 H* 

In the formation of spores the cell contents of the frustule pass 
to one valve and a new valve 13 formed within, somewhat as in 
the case of Chaetoceros or as in ordinary reduplication in filamentous 
forms when half completed (Gran, in part). 

"Occurs in enormous large masses, floating on the surface of the 
sea and coloring it for many miles in extent" (Cleve). 

Type locality • Davis Strait. 

Distribution Marine Arctic Sea. North Atlantic. 
Illustrations. Cleve, Bih. Sv. Vet-Akad Handl. i u pi 1, f. 1; 
Van Heurck, Syn Diat. Belg. pi. 83, f. 9; Gran, Norske Nord 
Exp. Diat pi. 4, f. 59, H. L. Smith, T. S 593. 

» ThilmVidfi gravida Clm, Bih. Sv Vet--Ak*d Handl 22 (jVi 12 1696 

Frustules m zone view rectangular, with slightly rounded angles, 
united in long chains by a thick cord from the centre of the valves. 
Valves circular, with markings minutely punctate, almost in* 
visible. Spines on the border minute. Diam. usually about 35 pu 
Type locality' North Atlantic 

Distribution. Pelagic. Arctic Sea and North Atlantic. Davis 
Strait. 

Illustrations: Cleve, Bih. Sv. Vet -Akad Handl. 22 (3) 4 pi. 2, f. 
14-16; Gran, Norske Nord. Exp. Bot. Diat. pi. 4, f. 57, 58. 

Cosctnodtscus subglobosus Cleve & Gran. (Denies. Akad.-Wien 
48: 84. pi. 4 (D), f. 19, 20, 1884; A Schmidt, Atlas, pi. 58, ^44 
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has been identified by Cleve (Bih Sv Vet -Akad Handl. 22 (3)*. 
13) as the endocyst of Thalasstostra gravida Cleve. 

Podosira glactalts (Grun.) Cleve, Bih Sv. Vet.-Akad. Handl. 
22 (3) 4 12. pi 2, f 17-20 This form is considered by Cleve as 
possibly a large form of Thalasstostra gravtda Plankton of 
Baffin Bay 

9 * SULKTONtMA Grev Trent. Micr Soc Lond II n 43 186s 

Frustules scarcely siliceous, cylindrical, disc-shaped when young 
and oblong when fully grown, connected by numerous thread-like 
processes in filaments of indefinite length Valves circular, plane 
or slightly convex. 

Type species, Skeletonema barbadense Grev (fossil). 

i SkiUtootma cotUtum (Grev ) Cleve Bih Sv Vet -Akad Handl ir 7 1873 

Mdostra costata Grev , Trans Micr Soc Lond 14 77 1866 

Frustules hyaline, united by numerous (15-20) straight, thread- 
like processes from the margins of the valves, the union of the 
processes forming an evident line where they coalesce Valves 
slightly convex. The < markings on the fully developed frustules 
appear, under careful illumination, to be minute puncta in longi- 
tudinal rows Diam 6-12 pu The length of the process varies 
considerably but is usually about 8 p and they are always of 
equal length between opposite frustules The frustules are so 
delicate as to be frequently constricted after mounting or when 
dry 

Type locality Barbados. 

Distribution Pelagic. West Indies. Bay of Fundy. Vancouver. 
Illustrations Grev , Trans Micr. Soc. Lond. 14. pi 8, f 3-6, 
Van Heurck, Syn. Diat Belg , pi. 91, f. 4, 6, A Schmidt, Atlas, pi 
180, f 45; L W. Bailey, Contr. Can Biol. (1915), pi 2, f 12; H. 
L Smith, T S. 219 


2. Actinoptycheae 

Adtnoptychus Valves divided into plane sectors, areolate and 
punctate. 

Polymyxus. Valves divided into convex, punctate sectors. 

Arachnotdtscus Valves divided into sectors by radiate costae. 

Sttctodtscus. Valves divided into sectors by radiate, hyaline lines. 

Asterolampra. Valves divided by hyaline rays into marginal, 
equal, punctate segments* 

Asteromphalus. Valves divided by hyaline rays into unequal, 
cellular .segments. 
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IU ACT1NOPTYCHU8 Ehmib. Abh Akad Berlin i8jg U7 18 10 

Valves usually circular, divided into sectors alternately elevated 
and depressed Markings areola te and punctate Central 9pace 
hyaline Small spinous processes frequently present, one on each 
or each alternate sector close to the border The areolation is 
confined to the outer and the punctation to the inner stratum 
Type species, Acttnocyclus senanus Ehrenb,? 

Sectors 6. 

Processes 3 (usually) 

Markings areolate and punctate i» A undulaius 

Markings punctate, areolations obsolete 2 A gruendlen 

Markings areolate, unequal in alternate 
sectors 3 A ranunculus 

Markings areolate, indistinct. Spines con- 
nected with central space by hyaline lines 4 A tnhncatus 
Processes 6 

Markings punctate 5 A . summtssus 

Processes numerous 6 A tnhngulatus 

Sectors 10-22 

Markings angular areolations and puncta in 
decussating lines 7 A splcndens 

Markings with hyaline areas appeanng as 
dark spots 8. A maculatus 


I Actlnoptychus undulmtiu (Ballcj?) Haifa Pritchard, Lnfunorla Hjg 1861 

Acttnocyclus sp Bailey, A mer Jour Sci , 42 pi 2, f 11 1842 

Acttnocyclus undulaius KUtr , Bac , 132 1844 

Sectors six, the alternate division not in the same plane as the 
others, areolate and punctate in quincunx The areolations usually 
hexagonal, confluent toward the border, in large specimens in 
parallel lines on alternate sectors. Central space hyaline, hexa- 
gonal or circular Processes short, within the inner edge of border, 
usually three but sometimes six Border narrow, faintly striated. 
Diam 60-80 ix Chromatophores round and scattered 
The variations of the species are numerous, especially in the 
distinctness of the areolation which is sometimes apparent on 
alternate sectors only while in others it almost entirely disappears, 
due partly to the separation of the strata 

Type locality Miocene deposits of the Eastern States 
Distribution Marine and brackish. Atlantic and Pacific Coasts 
Illustrations Ktitz , Bac , pi i, f. 24; W. Smith, Syn Brit Diat, 
I. pi. 5, f 43; Pritchard, Infusoria, pi. 8, f. 15, A Schmidt, 
Atlas, pi. 1, f. 1-4, Boyer, Diat. Philadelphia, pi. 4, f. t, 2, 4, 6 
Specimens occur in Leete's Island, Connecticut, in which,, the 
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areolations are not hexagonal but bounded by vermicular or 
labyrinthine lines which toward the border are resolved into 
straight, parallel lines The possibility of this being an inner plate 
is contraindicated by the presence of processes 

a AcHnoptycbui ftnwndlcri A Schmidt Atlus pi t 1 S7S 

Sectors six Central space hexagonal Markings punctate in 
quincunx, the areolations obsolete Alternate sectors with hyaline 
spaces at the border, sometimes continued around the margin and 
along the sides, the intermediate sectors well defined, with processes, 
usually two, on their margin A submarginal zone surrounds the 
valve, about one-sixth the radius in width, with decussating puncta 
continued from the sectors, but indistinct Border narrow, well 
defined, striated Diam 100-130 (i 
Type locality California (fossil) 

Distribution Marine Coast of Lower California (Mann) 
Illustrations A Schmidt, Atlas, pi i,f 22, pi 100, f 3,4 

3 Actlnoptychus ranunculus Bran in A Schmidt AtUu pi 154 i 84 o 

Sectors six Central space hexagonal Areolations of alternate 
sectors larger than those of the others Border of sectors without 
spines, appearing hyaline owing to the levelling of the edge 
Diam 65 ii 

Type locality Atlantic City, N J (fossil) 

Dtstnbutton Marine Leete’s Island, Conn 
Illustrations A. Schmidt, Atlas, pi 155, f 1 

4 Actlnoptychua trlllnaatua Bojrr C ontr Biol & Mitt Sect Phila Aoul 1 1 kj*j 

Sectors six Central space hexagonal Areolations somewhat 
indistinct Spines on alternate sectors, connected with the central 
space by a furrow or hyaline ray Diam 56 |i 
Type locality Mosquito Inlet, Florida 
Distribution Marine Known only from the type locality 
Illustrations Contr Biol & Micr Sect Phila Acad 1 pi i,f 1 
Differs from A tnfurcatus Tempdre & Brun in areolation, border 
and size. It resembles A htUabyanus Brun from which it differs 
chiefly in the central space and in the markings 

5 Actlnoptychus summits iu A. Schmidt Atlas pi i LS75 

Sectors six Central space hexagonal, Markings punctate, not 
areolate. Processes six, minute. Diam 43 v. Possibly one of 
the numerous forms of an inner plate of A undulatus. 

Type locality Puerto Cabello 

Distribution Marine. Leete’s Island, Connecticut. 

Illustrations A. Schmidt) Atlas, pi. I, f 13 
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Actlfioptychw trUIngutatus (Brlgbtw ) Rilfi,fa Pritchard Infusoria, B40 iftAi 

AcHnocydus tnknguUtius Bnghtw , Quart Jour Mtcr Sci , 8 93 i860 

Tncerattum tnltngulatum (Bnghtw ) A Schmidt, Atlas, pi 1 1875 

Schuettta InltnpUaia (Bnghtw ) De-Tom, Syll Alg a 1396 1894 

Valves convex, subcorneal, orbicular Sectors six Central 
space tnhngulate Markings fine puncta, about 15 m 10 p, in 
oblique, decussating lines Near the border of alternate sectors 
a row of short spines varying in number from 6-1 8, according to 
the size of the valve Diam 50-107 pL 
Type locality West Indies (Bnghtw ) 

Distribution Known (in N. Amenca) only from the type locality. 
Illustrations A Schmidt, Atlas, pi 1, f. 20, Quart Jour Micr 
Sci 8 pi 5, f. * 

I have not found this form in material from the West Indies. 
The description is from specimens from the coast of Madagascar 
where it is not uncommon 

7 Actlnoptychua aplendem (Shadb ) Rails tn Pritchard Infusoria 840 1861 

Acitnophaenxa splendent Shadb , Quart Jour Micr Sci 8 94 i860 

Sectors 12-22 Central space circular or polygonal, hyaline. 
Alternate sectors slightly rising toward the margin, with a process 
near the border A hyaline ray extends from the central space 
to each process. Markings angular areolations and puncta in 
decussating lines, obscure near the margin on the intermediate 
sectors Border narrow, striated Diam quite variable to 200 |i 
Type locality Wales 

Distribution Marine Atlantic and Pacific Coasts. 

IUustrattons Quart. Jour. Micr. Sci 8 pi 6, f 18, Van Heurck, 
Syn Diat Belg., pi. 119, f. 1, 2, 4 
Acttnoptychus splendent hahonyx Grun , Van Heurck, Syn. Diat. 
Belg , pi 1 19, f 3, is smaller, with a rounded central space and 
more prominent areolations. A variety occurs off the California 
coast with ten sectors and obsolete areolations. 

Acttnoptychus glabratus tnctsus Grun , Van Heurck, Syn. Diat 
Belg , pi 120, f 8, is fossil in the Santa Monica, Cal deposit and is 
reported by Tempore and Peragallo as occurring in Puget Sound. It 
is to be considered, probably, as a variation of A. splendent (Shadb.) 
Ralfs 

8. Acttnoptychus macula tus Grove k Sturt , A* Schmidt, AUsa* pt. u« 1888. 

Acttnoptychus wulgaru maculatus Grove & Sturt, Jour Quek Club, Ser 
2,3“ 64 1887 

Valves circular, with sixteen sectors. Central space areolar. 
Sectors without spines with a circular hyaline margin. , Striae 



Synopsis of North American Dtatomaceae 


67 


oblique, decussating, with puncta about 12 in 10 n Inner stratum 
with rounded, hyaline spaces appearing as spots on the rays 
Two hyaline markings on each side of each spine Diam 140 p. 

Type locality Oamaru, New Zealand (fossil) 

Dtstnbutton Marine Port Townsend, Wash Rare 

Illustrations - Jour Quek Club, Ser 2,3 pi 5, f 5, A Schmidt, 
Atlas, pi 132, f 18 

Species Reported 

The following forms are referred to in Tempore et Peragallo, 
Diatomles du Monde entier, 1915 

Actmoptychus soctus A Schmidt var Diat du Monde entier, 
100 This variety, undescnbed, is reported from Quinmpiac, Conn. 
A Schmidt, Atlas, pi 1, f 11 

Actmoptychus notabtlts Pant. This citation, Oiat du Monde 
entier, 154, is referred to in Tables des Esp£ces as Actmoptychus 
notabtlts Brun, an entirely different form, which occurs fossil at 
Atlantic City, N J , in the artesian-well deposit I have found 
one specimen in the Leete's Island material exactly corresponding 
to the fossil form. 

Actmoptychus pseudoantistrophus M Perag , Temp&re & Pera- 
gallo, Diat du Monde entier, 103 This form, reported from 
Quinmpiac, Conn , is said to differ from A anttstrophus Brun in 
having a spine on each compartment 

Actmoptychus wollei M. Perag., Tempore & Perag., Diat. du 
Monde entier, 198 According to Peragallo near A. btformts Brun 
(A Schmidt, Atlas, pi 156, f 6-8), but with a circular marginal 
area in the sectors without spines I^eete's Island, Conn 

Actmoptychus racemosus A. Schmidt var Diat. du Monde entier, 
103 This variety, undescnbed, is reported from the Quinmpiac 
River, Conn 

Actmoptychus planus Mann, Contr U. S. Nat. Herb. 10* 271 
pi. 45, f 2 1907 This form, from descnption and figure, does 

not differ in any respect from many specimens occurring with 
Actmoptychus undulatus and which, undoubtedly, are inner valves 
or plates of that species 

it POLYMYXUS L. W Bailey, Boat Jour Nat. Hitt 7 J4< tMt 

Frustules in zone view quadrangular, with subcorneal elevations 
terminated by processes. Valves circular, usually divided into 
fourteen sectors, on the same plane at the centre but alternately 
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elevated at the border into mammilated projections terminated by 
processes on the margin Sectors not areolated as in Acttnoptychus 

Type species, Polymyxus coronalis L W Bailey 

i Potymyiui corooftlta L W Bailey Boat Jour Nat Hlat. 7 341 it6i 

Central space hyaline, rounded or slightly stellate, from which 
radiate rows of fine puncta in quincunx, 14 in 10 p The elevated 
sectors number from six to ten Processes small, cylindrical, close 
to the border Diam of v 85 pt. 

Type locality Mouth of Para River, Brazil 

Distribution Marine and brackish Delaware River mud 

Illustrations Bost Jour Nat Hist 7 pi. 8, f. 55-59; Van Heurck, 
Syn Diat Belg pi 123, f 4, A Schmidt, Atlas, pi 132, f 2-4, 
Boyer, Diat Phtla pi 4, f 7 

13 ARACHNOI DISCUS Rhrenb Ber A lead Berlin 1849 64 1849 

Frustules solitary, disc-shaped, sessile on algae Valves circular, 
plane, divided into sectors by costae radiating from a circular, 
usually hyaline centre, with shorter intermediate costae near the 
circumference Surface covered with concentric lines of coarse 
granules 

Type species, Arachnoidtscus ornatus Ehrenb. 

Costae alternating with shorter rays 1 A. ehrenbergtt 

Costae connected by transverse rays 2 A. ornatus 

Costae short, marginal Rays hyaline 3 A. tndtcus 

t Ar»chnot<li»ctM ahr«iib«rflU Harv k B*Jl U S. fix pi Exp 17: 174. 1&62 

Central space circular, hyaline, or occasionally granular, sur- 
rounded by a double circle of large granules or by a circle of granules 
and short, radiating costae From the central space extend 
numerous rays or costae which near the circumference alternate 
with one or two shorter rays Between the costae the surface is 
marked in concentric circles witit' coarse, rounded or quadrate 
granules with a central dot. The cbstae and the granular markings 
are separable into two layers. Margin coarsely striated Dtam. 
of v. 100-300 (A. 

Type locahty Japan 

Distribution. Marine Pacific Coast. 

Illustrations' U S Expl. Exp 17 Algae pi. 9, f. 9, W. Smith, 
Syn. Bnt. Diat. 1 pi 31, f 256; A. Schmidt, Atlas, pi. 68, f. 1. 

Arachnotdiscus ehrenbergtt caltfomtcus A. Schmidt, Atlas, pi. 68, 
f. 3, 4, pi. 73, f 1. A smaller form approaching A ornatus Ehrenb. 

Arachnotdiscus ehrenbergtt cuneatus Monks, Proc Acad. Phila. 
72 207. 1920. Valves ovate-cuneiform, variable m sue, with the 
markings of A. ehrenbergtt. San Pedro Bay, Cal. Abundqqt. 
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» ArmctmoLdUcus onutui Ehrenb Ber Akad Berlin 64 1840 

Valves as in A ehrenbergtt but with transverse costae between 
the rays, becoming oblique toward the circumference 
Type locality South Pacific 
Distribution Marine Coast of California. 

Illustrations Ralfs, in Pritchard, Infusoria, pi 15, f 18-21 , A. 
Schmidt, Atlas, pi 73, f 4-6 

3 ArschnoldUcu* Indlcu* Ehrenb , Ber Akad Berlin, 165 18J4 

Valves usually smaller than in A. ehrenbergtt, with hyaline 
rays and large, rounded, irregular, areolate granules At the 
border are short costae on a hyaline, marginal zone Diam of v 
90 n 

Type locality California Miocene 
Distribution Marine Pacific Coast 

Illustrations Ehrenb , Milkrogeol, pi 36, f 34, A Schmidt, Atlas, 
pi 68, f 6, pi 73, f 2 

(Note It is probable that the name Arachnovdtscus was first 
given by Henry Deane m 1847 and was later adopted by Ehrenberg 
See Quart Jour Micr Sci , 188 1858 ) 

13 STICTODISCUS Grrv , Trent. Micr 80c. Load 0 39. iMt 

Frustules solitary, disc-shaped or prismatic Valves circular or 
angular, with coarse granules separated by radiating, hyaline lines, 
more evident near the margin where they often appear costate 
Distinguished from Arachnoidtstus chiefly by the absence of a 
central space 

Type species, Dtscoplea rota Ehrenb 
Valves orbicular or triangular Rays hyaline 
and anastomosing Cells rounded, in paral- 
lel rows at the border. I. S, harrtsontanus 

Valves circular Rays anastomosing at the 
centre Puncta large, scattered, in groups 
of four at the border 2. S buryanus 

Valves circular. Hyaline rays obscure at 
centre, more evident at border where they 
form quadrate cells 3 S cahforntcus 

Valves angular. Puncta scattered at centre, 
parallel at border 4 S.paraUelus 

i StlctodlKM harrkmliflui (Norm & Grev ), Cmitr Rep. Voy Ch*U Bot. as 11a 1M6. 

TnceraHum harrisomanum Norm A Grev. Tran* Micr Soc. Lond 9 76 
1861 

Valves orbicular or triangular, with straight or convex sides 
and sometimes slightly produced angles Costae hyaline, con- 
verging from the circumference and anastomosing, forming rounded 
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cells with distinct central dot, scattered toward the centre and in 
radiating parallel rows at the circumference, alternating with the 
costae Central space sometimes hyaline, with a few smaller cells 
Border narrow, hyaline Diam 80-100 |x. 

Type locality Barbados (fossil). 

Distribution Marine, Campeche Bay 

Illustrations: Trans. Micr. Soc Lond 9 pi. 9, f 9, A. Schmidt, 
Atlas, pi 75, f. 14-16, pi 81, f. 8, 9, 17; Walker & Chase, Notes 
Diat (2) 3 5 P 1 4 .U .5 *887 

2 StlctoditciM b 017*11 im Crev Trim. Mtcf Soc Lond 9 40 lB6t 

Valves circular, convex, with distinct rays anastomosing at the 
centre Puncta targe, scattered, except at the border where they 
are smaller and form groups of three or four Diam 70 |x 
Type locality Trinidad deposit 

Distribution Manne. Key Biscayne, Fla Campeche Bay 
Illustrations Grev , Trans Micr Soc Lond , 9 pi 4, f 1, 2; 
A Schmidt, Atlas, pi 131, f. 3 

3 Stic tod IftctM collfornlciM Crev . Tran*. Micr Soc Lond 9 70 1B61 

Valves circular, with large puncta, 3 in 10 (t, with central dots 
Rays hyaline, obscure near the centre, becoming more evident 
toward the border where they divide the marginal zone into 
quadrate cells Border narrow, with small granules on the margin 
Diam 85 ix 

Type locality California Miocene 
Distribution Manne. Pacific Coast Campeche Bay 
Illustrations Grev, Trans Micr. Soc Lond 9 pi 10 f 1, 
A Schmidt, Atlas, pi 74, f 4, 5, 9 

4 Stic tod Ibcim poralloliM (Grev ) C**tr R*p Vo> thall Bot 2 112 1M6. 

Valves angular, with straight or convex sides Puncta rounded, 
parallel at the border, scattered or sometimes concentric at centre 
which usually shows a fine reticulation, and smaller at the angles 
Greville's forms as originally descnbed (Trans Micr Soc Lond., 
104 1865) are quadrate or hexagonal and do not occur living, 

on the Amencan coast The following forms are considered as 
varieties belonging to this species 
Stictodiscus paralMus tngonus (A Schmidt) Tncerattum parol * 

lelum form tngona A Schmidt, Atlas, pi 76, f 14 (not pi 73, f. 
11, 12) Valves triangular, with convex sides The hyaline 
reticulations not evident in small specimens A secondary, 
finely punctate layer is occasionally noticed This form does not 
show the costate markings of the true Stictodisci 
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Stictodiscus parallelus baleancus (Grun ) {Tncerattum paralldum 
var baleanca Grun , A Schmidt. Atlas, pi 81 , f. 2) Valves quad- 
rate, with concave sides and rounded angles. Puncta parallel at 
the border, somewhat concentric at the centre and irregular and 
smaller at the angles Diam 58 [i. 

Stictodiscus parallelus coloniensis (Grun ). Tncerattum parol - 
lelum var. coloniensis Grun A Schmidt, Atlas, pi. 81, f 1 Valves 
quadrate, deeply concave or cruciform A central space with 
scattered or somewhat concentric granules 

All of the above forms are found at Panama, on the coast of 
Florida , and in Campeche Bay. 

The classification of forms of Tncerattum is admittedly difficult 
Those here placed under Stictodiscus are apparently intermediate 
between true Stictodisci with evident costae and a very large 
group heretofore known for the most part as Tnceratta For 
further discussion see under Biddulphia 

Doubtful Species 

Stlctodlaciw ftplidu* Mum Contr U S. Nat Herb io* 268 1907 

Valves circular Surface divided into large, angular or rounded 
cells, io 11 in diam. at the centre, decreasing to the border At 
the centre a small cell with central pore From “12-18" rays 
proceed from the circumference disappearing about half way to 
the centre Diam of v. 58-105 p (Mann, in part) The structure 
appears, from the description and figure, to lie near that of a 
Radiolanan 

Type locality Bering Sea 

Distribution Marine. Known only from the type locaht\ 

Illustrations Contr U S Nat Herb 10* pi 50, f 5 


14. ASTBROLAMPRA Ehrenb Ber Ak&d Berlin 1844 73 1844 

Frustules disc-shaped Valves circular, with straight or slightly 
curved, hyaline lines or costae radiating from the centre to the 
subtnangular, punctate, equal segments on the circumference 
Valves appear hyaline between the rays and on the border between 
the segments 

Type species, Asterolampra marylandtca Ehrenb 

i Aitantanpn marjtaikdkt Ehrenb . Bcr Akad Berlin 76 . rS44- 

A tltrolampra mpor Shadb , Trans Mier Soc Lond 2 17 1854 

Valves circular, plane, with straight or slightly curved, some- 
times dichtomous rays, 4-12, from the centre to the convex seg- 
ments which are usually about one-half the radius in width Central 
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part and spaces between the segments hyaline, the segments and' 
border with cellular markings in oblique and curved rows Diam 
75 ix The apparent hyaline central part is minutely and subtly 
punctate 

Type locality Nottingham, Md Miocene deposit 
Distribution Marine Pacific Coast Coast of Barbados 
Illustrations Bailey, Amer Jour Sei 48 pi 4, f B (1845), 
Bnghtwell, Quart Jour Micr Sci 8 pi 5, f. 3 i860, Walhch, 
Trans Micr boc. Lond 8 pi. 2, i 14, 15 i860, Grev Trans 

Micr Soc Lond 8 pi 3, f 1-4 i860, 10 pi 7, f 1-3 1862, 

Shadb Trans Micr So c Lond 2 pi 1, f 14 1854 

is ASTMtbl 4 PHALl )8 Ehrcnb Ber Akad Berlin 1844 198 1844 

Frustules disc-shaped Valves plane or slightly convex, circular 
or ovate, with rays proceeding irregularly from the centre, two 
approximate, usually curved, bent in zigzag or dichotomous, and 
meeting the quadrangular, trapezoidal or irregular, marginal 
segments which vary in size and number The hyaline space 
between two segments is narrowed and the rays approaching tnem 
are approximate Segments cellular, the cells smaller toward the 
margin and in oblique rows Border hyaline Chromatophores 
numerous round discs, variable in size 
Type species, Asteromphalus darmntt Ehrcnb 
Valves circular or ovate Rays branching, 
curved, bent or straight Approximate 
segments with oblique margins I A brooket 

Valves subcircular, hyaline centre excentric 
Rays zigzag Segments unequal Inter- 
spaces with lunate line at border 2. A heptactis 

Valves circular Rays branched, slightly 
curved or bent Lateral segments equal. 

Interspaces expanded at ends 3. A vanabtlts 

Valves subcircular or ovate. Hyaline area 
small, excentric Interspaces expanded at 
ends 4 A arachne 

Valves ovate Hyaline area half the diameter 
Interspaces narrow, not expanded 5 A flabellatus 

Valves orbicular Hyaline area half the di- 
ameter Centro-lateral area clavate, with 
umbilical, unbranched lines 6. A atlanticus 

Valves circular. Hyaline area central, half 
the diameter. Interspaces 6-9 7. A. hooker* 

Valves circular. Hyaline area central, half 
the diameter Interspaces 12. 8 A vanheurckt * 

Valves circular. Hyaline area excentric. 

Interspaces 5 9. A. nanus 
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z AitetompluUui brookH Hatley, Amer Jour Scl 3; J 1856 

Aiferofampra brocket (Bail) Grev , Tran* Micr Soc Lond 8 119 i860 

Valves circular or ovate, with rays variously branching, curved 
bent or straight Segments with curved or straight margins 
toward the centre, about half the radius in width, the two approxi- 
mate segments usually larger, with margins oblique toward the 
centre The rells on the inner margins of the segments 6-7 in 10 (&, 
decreasing to 10 in 10 p. at the border Diam 75 p 
Type locality Kamtschatka. 

Distribution Marine Behring Sea Atlantic Ocean 
Illustrations Bailey, Amer Jour Sci 22 pi i, f i, Pritchard, 
Infusoria (1861), pi 5, f 79, Trans Micr Soc Lond 8 pi 4, f 
18 (i860) , A Schmidt, Atlas, pi 38, f 21-23, Perag Diat Mar Fr 
pi no, f 6 

2 Aaterompholu* hep* tc tit (Br*b ) Ralfa In Pritchard Infunoriw HjH iH6t 

Spaiangtdtum hrpatctu Brtb Bull Soc Linn Normandie 2 296 1857 

Spatanguhvm ralfsianum Norm Quart Jour Micr Sci 7 161 1859 

Asterolampra heptachs (Br£b ) Grev Trans Micr Soc I-ond 8 1 22 "i860 

Aster omphalus beaunumin hhrcnb A Schmidt, Atlas pi 1876 
Asletomphalus ralfssanus Grun , A Schmidt, Atlas, pi 38 1876 

Valves subcircular, with the hyaline area excentric From two 
approximate rays proceed short, zigzag rays to the segments which 
are large, unequal and extend nearly to the centre on one side and 
to within one-third of the radius on the other The two approxi- 
mate segments connected by the two approximate rays The 
hyaline interspace between each segment is marked by a lunate 
line at its extremity which indicates a convexity shown in zone 
view, with a small process, somewhat as in Aulacodtscus 
Type locality Peruvian guano 

Distribution Marine Gulf of California. North Atlantic 
Illustrations Brdb. Bull Soc Linn Normandie 2 pi 3, f 2, 
Pritchard, Infusoria, pi 8, f 21, Quart Jour Micr Sci 7 pi 7, 
f 7, 8, A Schmidt, Atlas, pi 5-8 

3 Aarafoanpholua vtrlabUit (Grev ) Rattray Proc* Roy Soc Edinb t6 207 1890 

Asterolampra vartabtlts Grev , Tran* Micr Soc Lond 8 in i860 
Valves circular. Rays dichotomous or tnchotomous, straight 
curved or bent, two somewhat parallel. Segments extending to 
one-half the radius from the bottler, equal, except the two sub- 
tending the sub-parallel rays and which are obliquely truncate. 
Diam 54-125 p Markings subtle The interspaces between the 
segments slightly expandmg at their extremities. 

Type locality California Miocene deposits. 

Distribution Marine Gulf of California Connecticut 
Illustrations. Trans. Mifcr. Soc. Lond. 8. pi 3, f 6-8. 
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4. Attarwophalu* wbcIum (Brtb ) iUUa, Pritchard Infuaoria, lil 1U1 

Spotanpdtum Arachne Brtb , Bull Soc Linn Normandie a 396 18^7 

Asterompkolut malleus Wallich, Trana. Micr Soc Lond 8 47 i860 

A slerolampra arachne Gnv , Trans Micr Soc Lond 8 133 i860 

Valves subcircular or ovate Hyaline area small, excentnc. 
Rays nearly parallel, from the two approximate segments, cross 
to the opposite segment and are connected by single rays to the 
two lateral segments Interspaces between the five segments 
expanded near the border Markings cellular, 6-7 in 10 p. Diam. 
45-60 |t. 

Type locality Peruvian guano 
Distribution Marine Pacific Coast Vancouver 
Illustrations Bull. Soc Linn. Normandie 2 pi 3, f 1 , Trans 
Micr Soc. Lond. *8 pi 2, f. 1 1 , A Schmidt, Atlas, pi. 38, f 3, 4 

5 Aat«romphftl\M libtllatiM (Brfb ) Grev Quart Jour Micr Sd 7 160 1830 

Spalangtdtum JUtbeUalum Brtb , Bull Soc Linn Normandie 2 297 1857 

Spotanpdtum peUatum Brtb , Bull Soc Linn Normandie 2 298 1857 

Valves ovate Hyaline area about one-half the diameter. 
Nearly parallel rays from approximate segments connected by 
single rays to the lateral segments which are usually from six to 
nine Interspaces rather narrow, not expanded , slightly attenuated 
at the holder Markings not distinct Diam 40-60 (t 
Type locality Peruvain guano 
Distribution Marine Campeche Bay 

Illustrations Bull. Soc Linn Normandie 2 pi 3, f 3, 4, Quart. 
Jour. Micr Sci 7 pi. 7, f 4; A Schmidt, Atlas, pi 38,! 10-12 

6 A*t*comph*lu# attantkw Cleve, Blh St Vet Akad Hamll 22 (3) 5 1896 

Valves orbicular, with 6-7 segments, truncate inside, the puncta 
forming rows parallel to the margin, and oblique rows, 12 in 10 p. 
Hyaline area about half the diam of the disc. Centro-lateral area 
clavate, reaching a little beyond the centre of the valve and sending 
off, partly from the sides, partly from the top, umbilical lines 
which are unbranched and either nearly straight or angularly 
bent m the middle Diam. 30-40 p. (Cleve) Resembles, 
according to Cleve, A. brooket Bailey, in A Schmidt, Atlas, pi. 
38, f 9 

Type locality Baffin Bay 

Distribution Manne Plankton of Cumberland Sound (Cleve). 

T AtUromphalin hootet Bhreab, Ber Akad Berlin 1844 a 00. 1844 
Aster omphalus ament Ehrenb , Mikrogeol pi 35 1854 

A tier omphalus humhMkt Ehrenb., Mikrogeol pi 35 1854 

AsteroUmpra kooken (Ehrenb.) Grev , Tran* Micr Soc Lond 8 114 i860 

Valves circular or nearly so. Segments 6-9, slightly rounded 
inside Markings punctate, in rows parallel or nearly so to the 
margin and decussating in oblique lines, larger or more prominent 
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on the inner borders of the segments, 6 in 10 p, and decreasing to 
about lo in to y. at the border of the valve Central area with 
straight rays, the two approximate nearly parallel. Interspaces 
broad, slightly narrowed outwards, the interspaces between the 
approximate segments narrow Diam 64-120 \i 
Type locality * Antarctic Ocean 
Distribution Pacific Coast; rare northward. 

Illustrations Mikrogeol pi 35, A, 21, f 1, 2, 3, Pritchard, 
Infusoria pi II, f. 34; A Schmidt, Atlas, pi. 38, f 18-20 

8 Aittrotnphalui vanheurckll Mann* Contr U S Nat Herb to 1 376 1907 

Valves circular. Segments 12, slightly rounded inside Mark- 
ings punctate, about 11 m 10 n, parallel or nearly so to the margin 
of the valve, coarser and more prominent on the inner borders of 
the segments. Central area with rays straight or nearly so, the 
two approximate nearly parallel. Interspaces between the seg- 
ments rather narrow, slightly dilated at the ends, with a terminal 

S unctum Diam. 88 \s This 'form differs apparently from A 
ooken in the number of segments and in the slightly narrower 
interspaces. 

Type locality Coast of California 

Distribution Marine Known only from the type locality 
Illustrations Contr U S Nat Herb, io* pi. 45, f 5 

9 Aatarompbalua naniu Mann ( ontr U S Nat Herb io 4 376 1907 

Valves circular. Central area slightly excentric, with five rays 
straight or nearly so Segments five, unequal, with concave inner 
borders Markings punctate, 13-15 in 10 11, decreasing to the 
border Interspaces rather broad, more or less curved, with a 
punctum at the end, the narrow interspace dividing the approxi- 
mate segments unequally Diam 40-60 11 (Mann, m part) 

Type locality Bering Sea 

Distribution Marine Known only from the type locality 
Illustrations Contr U S Nat Herb io* pi 45, f 4 

3 Eupodisceae 

(a). Aulacodiscinae. Valves with mammiform processes 
(b). Eupodiscinae Valves with ocelli 

(A) AULACODISCINAE 

Aulacodtscus Valves usually circular, with two or more in- 
flations or processes on or near the border 

lA. AULACODISCUS Ehrenb , Ber Akad Berlin 1844 73 t>44* em Rattray, Jour Roy 

II kr Soc 8 330 1 888 

Valves circular (in American species) Surface flat in central 

part and elevated or inflated at the processes Central space 

* 
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round or irregular, sometimes absent Markings rounded, angular 
or reticulate, in usually more or less straight, radiating rows, more 
pronounced along the furrows which are frequently found between 
the centre and processes Processes quite variable in number, 
usually conspicuous, cylindrical, constricted at the base 
Tvpe species, Aulacodtscus crux Khrenb (fossil) 

Most of the species described are fossil The American recent 
forms are included in the following divisions of Rattray, 
Complanati Surface flat to processes Pri- 
mary rays not elevated 

Markings more or less concentric i A brownet 

Markings distinctly concentric 2 A concentncus 

Areolati Surfaoe flat, sloping to the border 
Markings pearly, m radial rows 
Furrows distinct 
Furrows indefinite 

Spectati Surface flat at centre, elevated at 
processes but not inflated 

Markings without interspaces 5 A oregonus 

Markings with interspaces 6 A laxus 

Inflati Surface flat at centre, inflated at the 

g rocesses 7 A petersn 

>rmes Markings both reticulate and 
granular 8 A argus 

Blanditi Inflations distinct. Markings poly- 
gonal, in contact. 9 A ktllonit 


A . margantaceus 
A bernngensts 


x Au toco dUcw brown*! Norman Half* its Pritchard Infusoria S44 1S61 

Aulacodtscus probabths A Schmidt, Atlai, pi 36 1876 

Valves circular, with central space small, irregular, hyaline, 
sometimes connected with the processes by indistinct, hyaline lines. 
Surface flat to tone of processes. Markings round, irregular at 
the centre, 5 in 10 |x, frequently in bent rows Border narrow, 
with striae 12 in 10 p. Processes usually two, sometimes three, 
about one-fourth the radius from the circumference, having a clear 
space at each base Diam of v 75 p 
Type locality California coast 
Distribution Marine Pacific Coast. 

Illustrations A Schmidt, Atlas, pi 36, f 15, 16, pi. 105, f. 6. 

1 Aw Hfo J b cui coocttttrkiM (Maun.) 

Tnpodtscus concentncus Mann, Contr TJ S, Nat Herb to* 278 1907. 

Valves circular, with small, irregular, hyaline centre. Surface 
“nearly flat for one-half the radius.” Markings rounded, about 
5 in 10 |i, equal to “ within one-fifth a radius length of the margin,” 
nearly concentric, then decreasing to the border in strictly radial 
rows which form a broad border of concentric circles Processes 
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two or three* 11 stout* spherical, placed at about one-sixth a radius 
from the margin,* 1 with a hyaline area at the base, furrows some- 
what obscure Border narrow* with small granules. Diam of v 
H (Mann) Near A brownet from which it appears to 
be distinguished by the more concentric markings 
Type locality Monterey Bay, Cal 

Distribution Marine. Known only from the type localit} 
IUustfattons Contr U S Nat Herb io 4 pi 54, f 1*2 

3 Autacodlacua Bur fri tmw Rolf* Pritchard Infusoria 844 1861 

Valves plane to the processes Central space usually small, 
irregular. Markings polygonal, about 4 in 10 p. at the centre, 
slightly larger at the semi-radius and decreasing to about 6 in 10 
(i at the border Processes usually 3-6 Border narrow, with striae 
about 8 in 10 pi Diam of v 100-300 p (See A Schmidt, Atlas 
pl 105) 

Type locality Peruvian guano 
Distribution Coast of California Campeche Bay 
Illustrations A Schmidt, Atlas, pl 37, f 1-5 
Several varieties are reported.from California but it is uncertain 
whether they are recent or fossil 

4 A uUco dUcm b*rin£«mls (Mann) 

Trtpodtscus benn%ensts Mann, Contr U S Nat Herb io 1 278 1907 

Valves circular, nearly flat, with rounded, hyaline centre Mark- 
ings rounded, about 6 in io p, slightly decreasing toward the border. 
Inflations low, with 12 processes, “from the base of each, a hyaline 
rectangular space, two rows of beads wide, extending radially 
inward for about one-flfth the radius, from this point a single 
row of beads running to the small circular central area ” Diam 
of v 63 p. (Mann ) 

7 ype locality. Bering Sea 

Dtstnbutton Marine Known only from the type locality 
Illustrations Contr U S Nat Herb 10* pl 50, f 6 

s Aulacodtacoa onftoaiu Harvey Ic Bailey Proc Acad Phila. 6 430 1853 

Anlaeoduau oretonentts Harv & Rail , U S Expl Exp 17 176 I #62 
Valves circular. Central space round, punctate and granular. 
Surface slightly concave at centre and rising gradually to the 
zone of the processes, forming low inflations with concave inter- 
spaces and descending abruptly to the border. Markings round, 
4 in 10 (jl, slightly diminishing to the border. Primary rows straight, 
secondly rows parallel between the processes, with granulate 
interspaces of the secondary striation. Processes large, usually 
9-ia, sometimes 20 or more, slightly constricted, with minute, clear 
spaces at the base Border narrow, with striae 12 in 10 p Diam. 
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of v quite variable to 235 p,. Abnormal forms occur in which the 
valve is divided symmetrically into two equal parts, each with a 
hyaline centre, and, in other cases, in which several hyaline centres 
are found (Boyer, Bull Torr Club 47 71.pl 2, f 5. 1920) 

Type locality Puget Sound 
Distribution • Marine Pacific Coast 

Illustrations U S Expl Exp 17 Algae pi 9, f 6, Grev , Quart. 
Jour Micr Sci 7. pi 7, f 2, A Schmidt, Atlas, pi. 34, f 4,5. 

6 Aulicodiicui Uiin (Mann) 

Trtpodtscus laxut Mann, Contr U S Nat Herb io 1 280 1907 

Valves circular, concave to the base of processes and abruptly 
descending to .the border. Central space small Markings 
rounded, equal in the centre, 4H w 10 (*> in radiating rows, decreas- 
ing at the border, with wide interspaces Processes 5, one-sixth 
the radius within the border, with a hyaline area at the base 
Diam of v. 76 pi (Mann, in part ) 

Type locality Bering Sea. 

Distribution Marine Known only from the type locality 
Illustrations Contr U S Nat Herb to 1 pi 54, f 3 

7 Aulscodtocus p*ttnU Ehrenb Her Akftu Berlin 361 1843 

A ulacodtscus peter m notabtlu Rattray, Jour Roy Micr Soc.8 366 1888 

Valves circular or subcircular, central space small, rounded, 
hyaline Surface flat in the centre, inflated gradually to the pro- 
cesses, the intervening spaces nearly flat Inflations broad, about 
one-third the radius at the ends which descend rapidly to the 
border. Markings polygonal, 6 in io p at the centre, diminishing 
to 8 in io |i and becoming momliform at the border Primary 
rays intermediate between the processes straight Border stnae 
io in io (i Apiculi numerous on central portions and the infla- 
tions, absent on the intervening spaces Processes usually five, 
constricted, hyaline spaces at the base small Diam of v 135 p 
Type locality Africa 

Distribution Marine Pacific Coast Colon Vera Cruz. 
Illustrations A. Schmidt, Atlas, pi 35, f 1-4 
A. petersn appears to be the sole survivor at Colon and Vera 
Cruz of the genus Avlacodiscus, formerly so abundant, as Cleve 
remarks, in the West Indies, but now entirely absent 

S Aulacodfccut Mtua (Ehrenb.) A. Schmidt, Atlw, pi tor. 1*M 
Tnpodueut argue Ehrenb , Ber Akad Berlin, 139 1839 

Eupoducue argue (Ehrenb.) W. Smith, Syn Brit Dtat 1 24. 1893. 

Valves circular Central space absent. Surface flat to near the 
border or slightly convex Markings a reticulation of radiating, 
angular cells, about 2 in 10 p, the outer layer and radiating,.rowB 
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of round granules, 3-4 in 10 (*, with hyaline interspaces, closer at 
the bolder, forming the inner layer, scarcely visible through the 
reticulum but frequently found detached The walls of the cells 
crossed by fine lines In moderately opaque valves the general 
appearance is that of triangular cells with 2-3 granules but the 
structure is not evident except when the layers are separated. 
Border narrow and indistinct, with striae 8 in 10 p Processes 3-6, 
long and robust, inserted at from one-fifth to one-fourth the radius 
from the border, without hyaline spaces at the base 

7 ype locality Europe 

Distribution Marine. Atlantic coast, especially southward. 

Illustrations Van Heurck, Syn Diat Belg , pi 117, f. 3-6, A. 
Schmidt, Atlas, pi 92, f. 7, pi 107, f 4, Boyer, Diat Phila , pi. 
4 , f 8 

9 Autecodtacu* klttontl (Aruott Mr ) RaJfn In Pritchard Infusoria 844 1861 

Valves circular Surface flat to one-third the radius, rising at 
the processes and concave between them Central space a rosette 
of angular cells. Markings angular, without interspaces, 4-5 in 

10 p., radiating m irregular rows the cells in pairs on the furrows 
Inflations mammillate, the processes 3-8, usually 4, with a dark, 
crescentic line next to the border Border narrow, the striae indis- 
tinct Diam of v variable to 230 (i 

Type locality New Zealand 

Distribution Marine and brackish Pacific Coast 

Illustrations Ralfs, in Pritchard, Infusoria, pi 8, f 24, A 
Schmidt, Atlas, pi 36, f 3, 4, 6, 7, 8 

Species Reported 

Attlacodtscus affints Grun , in A Schmidt, Atlas, pi 34, f 9, 10. 
1876. Reported by Mann (as Tnpodtscus affints (Grun ) Mann, 
Contr U S. Nat Herb to 4 278 1907) as occurring in hydro- 

graphic soundings in Bering Sea This form which occurs in the 
fossil deposits of California has not been recorded as recent 

Tnpodtscus cosmiodtscus Mann, Contr U S. Nat Herb to* 279. 
pi, 54, f 4 1907 Valves circular, nearly flat Central space 

absent Markings minute, 13 in 10 p,, radiating Processes 12, 
each "consisting of a prolongation of a single row of beads, this 
within one-sucth a radius of the margin, becoming a narrow hyaline 
ridge crowning the twelve slightly protuberant portions of the 
valve and terminating in an exceedingly small but evidently 
spherical process." This form, apparently, cannot be included 
under Atdacodiscus. It .is, according to Mann, somewhat like 
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Cosmotdtscus barbadensts Grev which, according to Rattray, may 
be identical with Cosctnodtscus neogradensis Pant Bering Sea. 
(Mann ) 

(B) EUPODISCINAE 

1 Acltnocyclus Markings granular or punctiform, in radial, 
sometimes fasciculate rows A small nodule near the border 

2 Euodia Valves semicircular Markings granular, in radial, 
irregular or decussating rows A small nodule near the border of 
one valve 

3 Roperta Markings cellular, irregular An ocellus near the 
border 

4 Eupodtscus Markings cellular, irregular Several large 

ocelli near the border 

5 Aultscus Markings costate and granular. Large ocelli near 
the border 

6 Pseudaultscus Markings radiate granules Ocelli large 

7 RaUrayella Markings minute puncta in radiating lines. 
Ocelli small 

17 AGTINOCYCLUS fcbraub Abb Akad Berlin 6i 1837 «m Rattray Jour Quelt Club 

Ser i 1J7 1S90 

Valves circular or elliptical Surface convex, flat in the centre, 
occasionally with undulating zones of elevation Central space 
more or less evident, circular or irregular, usually with a few scat- 
tered granules Markings areolate or granular, round or puncti- 
form, in radial, interrupted, sometimes fasciculate rows which 
are either straight or slightly curved, parallel to the central rows 
or to a marginal row Markings larger at the centre or sometimes 
slightly increasing to the semi-radius and then decreasing gradually 
or suddenly and forming a marginal portion of decussating lines 
Interspaces opposite the shorter rows frequently give nse to the 
appearance of zones, at the border the hyaline interspaces are 
sometimes prominent Border usually distinct, hyaline or finely 
striated. Within the border apiculi are often present and at a 
variable distance from it is found a pseudonodule which may be, 
according to Rattray, plano-convex, truncato-conical, cylindrical 01 
indefinite The nodule is apparently a lenticular thickening of the 
silex. 

Type species, Acltnocyclus octonanus Ehrenb./ 

The following analysis is condensed from Rattray's monograph, 
Coacinodiscoidales (Rattray) Markings areo- 
late, coscinoaiscoid. 

Central space absent Markings fasciculate , 

toward the border _ I A. altenus 

Central space distinct Markings fascicu- 
late in slightly curved rows a. A subocellatus 
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Radiolati (Rattray) Markings granulate or 
angular, radiate 

Central space irregular Markings in short, 
irregular rows 3 

ZonulatL (Rattray) Markings granular, radi- 
ate, m more or less distinct zones 
Central spate round or irregular* Surface 
divided into zones by hyaline inter- 


spaces 4 

Central space irregular Markings decreas- 
ing to border where they form momli- 
form striae 5 

Fast iculati (Rattray) Markings actinocycloid, 
fasciculate 

Central spate small Hyaline interspaces 
appear as double lines 6 

Central space absent or minute Markings 
in fasciculate rows, about ten in each 
fasciculus 7 

C entral space irregular Surface undulating 8 
Central space irregular Markings suddenly 
reduced to a submargmal zone, without 
zonulate arrangement 9 

Central space small. Markings delicate, 
indistinct 10 

Subtiles (Rattray) Markings indistinct, punc- 
tate 

Central space rounded Markings largest 
at centre, in somewhat flexuose lines 
Hyaline interspaces obscure 1 1 

Central space irregular Markings in flex- 
uose lines at centre, curved near the 
border 12 


A subcrassus 

A ralfsn 
A bark! vi 

A fast u ulatus 

A anter minus 
A ehrenbergu 

A momitfornus 
A Unutssnnus 

A snbtths 
A nuigarae 


i Actlnocyclut allenua arctftcua Grun In Van Heurck S>n Dlat Befit i>> ui >x*t 

Central space absent Markings areolate, <> io in 10 ,x, smaller 
at the border, in fasciculate rows, less evident except toward the 
border, the rows parallel to those in the middle Apiculi indistinct, 
at irregular intervals Border hyaline Pseudonodule close to the 
border, small Diam 50 n Color pale gray 

Type locality Cape Wankarema 

Distribution Marine Arctic Sea Davis Strait Hudson 
Strait. 

Illustrations Van Heurck, Syn Diat Belg , pi 125, f 12 


» Actlnocydu* luboccllatui (Grun ) Rattray Jour Quek Club Ser a 4” 145 itton 
Adtnocycius curvalulus Jtniach, A Schmidt, Atlaa, pi 57 1878 

Cosemodiicus curvalulus vat ’ subocellala Grun Denkn Akad Wien 48 

83 1884 
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Central apace distinct, irregular, with a few scattered granules 
Markings areolate, hexagonal, 6 in io |i near the centre, decreasing 
to 9 in io t* at the border, in fasciculate, slightly curved rows paral- 
lel to a marginal row Border rather wide, with short striae 
evident near the edge, 12 in io (i Pseudonodule close to the 
border, indefinite, with a few granules in the centre Diam 1 15 n 
(Specimen from Kerguelen I -and ) Color pale gray 
1 ype locality Peruvian guano. 

Distribution Marine Vancouver, B. C 
Illustrations Grun , Denies. Akad. Wien. 48 pi 4, f 15, A. 
Schmidt, Atlas, pi 57, f 3I. 

3 Actinocydiu aubqpMUa Rattray Jour Quck. Club, Ser a, 4” 154 kSqo 

Acttnocyclus crossus (W Smith) Ralfs, in Van Heurclc, Syn Diat Belg , 
215 1885 (Not Eupodtscus crauus W Smith ) 

Central space irregular. Markings granular, m short, irregular 
rows, 8 in 10 { x, decreasing near the border and there forming a 
submarginal zone with puncta in quincunx, 18 in io (x. Border 
distinct Pseudonodule well defined, near the inner margin of 
the submarginal zone Diam 4$ \l 
T ype locality Belgium 

Distribution Marine Leete*s Island, Connecticut. 
Illustrations Van Heurck, Syn Diat. Belg , pi 124, f 8 

4 Acttaocyctu* ralfalt (V. Smith} Ralfa, In Pritchmrd, Infusoria 835 1W1 

kupodiscus ralfsti W Smith, Syn Brit Diat 2 86 1856 

Coscinoducus fuscut Norman, Trans. Mtcr Soc Lond , 9 7 1861 

Central space round or irregular, with scattered granules 
Surface flat to near the semi-radius, divided into zones by Jiyahne 
interspaces at the beginning of shorter rows The central zone 
includes single rows of granules, 9 in 10 p The successive zones 
include in each the addition of a secondary row of granules, 
intermediate, beginning at the hyaline interspaces and diminishing 
toward the border where they become resolved into decussating, 
oblique lines of granules, 12 in 10 p The number of zones depends 
upon the size of the valve Pseudonodule large, circular, on the 
outer edge of the decussating lines. Border narrow, striated. 
Diam quite variable Color vanes in zones, chiefly light blue, 
yellow, grey or brownish 
Type locality England. 

Distribution Marine. Atlantic and Pacific Coasts 
Illustrations Trans Micr Soc Lond. 9 pi 2, f. 3 Van Heurck, 
Syn Diat Belg pi. 123, f. 6 

f ActtaocydiM baillyl (Cotta) 

Co$ctnodisc %9 barklyi Coate*, Quart Jour Micr, Scu Ser 2 it 158. 1861 
AcUnocyclus barklyt (Ehrenb ) Grun , in Rattray, Jour. Quek Club, Ser 2 
4: 158 1890 The specific name originated with Coates 

Acttnocydus fuscus Norman, in H L Smith, T S 11 
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Valves flat to about one-third the radius from the border Central 
space well defined, irregular, with several granules Markings 
monihform, radiate, 5-6 in 10 {* at the centre, 7-8 in 10 p at the 
semi-radius and suddenly decreasing near the border to 12 in 10 p. 
Hyaline interspaces at the origin of intermediate rows not zonulate. 
Near the border the hyaline spaces are well defined, narrow, and at 
regular distances apart Pseudonodule close to the inner edge 
of the border, inconspicuous Border narrow, with striae, 12 in 
10 (i. Color dark brown m centre, pale grey at the border Diam 
to 130 (1. 

Type locality Yarra Yarra, Australia. 

Distribution Brackish water Connecticut Mobile, Ala. 

Illustrations Van Heurck, Syn Diat Belg pi 124, f 12. 

Acttnocyclus barklyt aggregatus Rattray, Jour. Quek. Club, Ser. 
2, 4 159. 1890 Markings smaller than in type, 7-9 in 10 p. at 

the centre, 12 in 10 (i. near the border. Border striae 16 in 10 p. 
Pseudonodule small, usually near the border. Boyer, Diat Phtla., 
27. pi. 6, f 1. 1916 Connecticut Philadelphia. The specimen 

figured clearly shows on examination, contrary to Rattray's des- 
cription, the nodule distant from the border, but otherwise it cor- 
responds 

6 Acdnocydin fuKkulatui Cattr Rep Voy ChaJl Bot 2 144 1H86 

Valves circular. Central space small, rounded or angular. 
Surface flat to submarginal, convex zone and descending suddenly 
to border. Markings granular, io in io p, nearly equal to a sub- 
marginal zone, in fasciculate rows, the secondary row9 in each 
fasciculus decussating, reduced on the marginal zone to 15 m 10 p, 
in rows oblique to the border. The hyaline interspaces on each 
side of the interfasciculate towb appear, under low magnification, as 
double lines. Apiculi sometimes present, minute, interfasciculate. 
Pseudonodule evident, with an irregular areola, on the submarginal 
zone, at varying distances from the border Border well denned, 
striated. Color light bluish grey in the centre, darker toward the 
margin which is brownish 

Type locality Richmond, Virginia (fossil). 

Distribution Marine. Atlantic and Pacific Coasts 

Illustrations. Castr., Rep. Voy Chall. Bot 2 pi. 4, f 8. 

7 Acttaocpdtn tmarleuitM Peru., Tempto tad Peru • Dtet. du Monde cotter 65 191 J 

Valves circular. Central space absent or minute. Surface fiat 
to the submarginal zone. Rows of markings fasciculate, about ten 
in each fasciculus, the markings granular, 12-14 in 10 1 1 in the 
middle to 16 in 10 p. at the border Apiculi interfasciculate Bor- 
der narrow.^ Pseudonodulr distant from the border, surrounded 
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by ri hyaline area 2-3 pi in diameter Diam usually about 45 pi 
Color brownish purple 

7 ype locality Port Townsend, Wash 

Distribution Marine. Pacific Coast northward Not rare 

8 Acflnocydu* t hren bttftll Ralfa In Pritchard Infusoria 834 1861 

The synonymy includes about one hundred and twenty-three 
speue^ named by Ehrenberg and distinguished almost entirely 
by the number of rays which vary from three to one hundred and 
twenty 

Central space irregular, with crowded granules surrounded by 
an irregular, hyaline area. Surface of valves undulating, depressed 
in the centre, ^rising for one-fourth of the radius, then slightly 
depressed and again rising at one-fourth of the radius from the 
border and then descending, varying, however, in the zones of 
elevation in proportion to the size of the valves Markings 
granular, with central dots, 8 in 10 pi, decreasing to 10-12 at the 
border, radiating in flexuose lines, the interfasciculate rows having 
hyaline soaces on each side at the origin of secondary rows, giving 
the appearance of double lines of radiation The shorter ;ows 
begin at unequal distances from the centre and the zonulate ar- 
rangement of the hyaline spaces is obscure Border narrow, the 
striae 14-20 in 10 pi The shorter rows are parallel to the central 
rows and less flexuose than the interfasciculate rows Pseudo- 
nodule distinct, circular, close to the border and surrounded by an 
irregular, hyaline area Minute apiculi sometimes present, close 
to the border Diam quite variable Under low magnification 
the varying elevations of the surface produce a beautiful iridescence 
Type locality Peruvian guano > 

Distribution Marine. Atlantic and Pacific C oasts 
Illustrations Ehrenb , Mikrogeol , innumerable figures, Van 
Heurck, Syn Diat Belg , pi 123, f 7 

9 Actlnocyclua moniliformis Rolfs, In Pritchanl InJiiwrla 834 jftftj 

Eupodtscus minutus Hantssch in Rab Heitr Alg 1 21 186^ 

Eupodtscus itndius Breb , M£m Soc Sci Nat Cherbourg, 2 257 1854 

Centre irregular, with crowded granules Surface plane to near 
the border Markings granular, 8 in io n, but suddenly reduced on 
a broad submargmal zone to 12 in 10 (a Interfasciculate rows 
straight, the shorter rows parallel to the central rows, with evident 
hyaline spaces at their origins which are at vanable distances from 
the centre and without zonulate arrangement Border narrow, 
with delicate striae Pseudonodule circular, distinct, close to the 
inner edge of submarginal zone, surrounded by a circular, hyaline 
area Diam quite vanable Differs from A ehrenbernt in the 
straight interfasciculate lines and in the prominence of the sub* 
marginal zone. It does not show the double arrangement, of the 
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hyaline interspaces On the submarginal zone narrow, hyaline, 
interspaces are sometimes present, with distinct, interfacsuulate 
apiculi In small forms with few fasciculi the distinctions between 
A. ehrenbergu and A moniliformis apparently disappear Color 
pale jjjrey at the centre and on the marginal zone, with, sometimes, 
a bluish tint, the remainder of the valve a yellowish brown 

Type locality Europe 

Distribution Marine. Atlantic and Pacific Coasts 

Illustrations Hantzsch, in Rab Beitr Alg i pi 6A, f 9, Brcb , 
MOn Soc Sci Nat Cherbourg, 2 pi 1, f 9, Van Heurck, Syn 
Diat Belg , pi 124, f 9, Boyer, Diat Philadelphia pi 6, f 2 

10 Actlnocycliui tenulMlmua C Icvr Bih Sv Vet A lead Hand) 5* ji 1878 

Surface flat Central space small, rounded, with a few granules. 
Markings delicate, the puntta 22 in 10 y., fasciculate, the fasciculi 
and shorter rows indistinct Pscudonodule evident, about one- 
sixth of the radius distant from the margin Border narrow, 
hyaline Apiculi numerous, usually prominent, attached to the 
border Diam 30-80 n Color yellowish grey, darker in small 
valves Sometimes associated with A subtilts, the apiculi in some 
specimens similarly situated, extending into the frustules from the 
border The two are alike inasmuch as the apiculi in both are 
sometimes absent 

Type locality Coast of Rarbadoes. 

Distribution Marine West Indies 

Illustrations Cleve, Bih Sv Vet -\kad Handl 5 1 pi 5, f 34, 
Van Heurck, Syn Diat Belg , pi 125, f 2 

11 Acrtnncyclus lubtUU Raifr in Pritrhard Infusoria 8 js tWt 

bupodtscus subtilts Greg Trans Roy Soc Ldmb 21 50 r I8S7 See 
also H I Smith, Amcr Jour, Mur 2 101 1877 

Central space rounded, with crowded granules, somewhat 
concentric Surface rising slightly to within one-third of the radius 
from the circumference and gradually descending to the border 
Markings punctate, larger at the centre, about 15 in 10 p, radial, 
somewhat flexuouse, fasciculate, the hyaline spaces at the origin of 
the shorter rows obscure Border well defined, narrow, hyaline 
Pseudonodule prominent, circular, surrounded by a large, cir- 
cular area, distant from the border, usually about one-fifth of the 
radius. Apiculi usually present, interfasciculate, sometimes quite 
large, as in Cosctnodtscus polyacanthus Grun which appears to be 
closely related to this species Diam 50-75 t* Color pale grey, 
with a slight yellowish tint, occasionally darker. 

Type locality England. 

Distribution Marine Caribbean Sea Pacific Coast. 
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Illustrations Greg , Trans Roy. Soc Edinb., 21: pi n, f. 50; 
Van Heurck, Syn Diat Belg , pi 124, f 7, 

Rattray remarks that A. subtilts varies with respect to the 
character of the central area, the appearance of the hyaline spaces, 
the prominence of the markings and the presence or absence of 
apicuh, which, in the case of specimens in H. L Smith's Type Slide 
14, are 2 in length This form occurs also in Monterey Bay, (H. 
L. Smith Type Slide 168). 

11 AcHnocydua oJaftarma H L. Smith, Amer Quart Jour Micr i 17 1878 

Central space irregular, with a few granules Surface inflated, 
slightly rising toward the border and then descending Markings 

K unctate, 15 in* 10 u. at the centre, 18 toward the border, in radiating 
nes, flexuose at the centre and curved near the border Hyaline 
spaces at the origins of intermediate rows obscure, except about 
half way to the circumference, where linear spaces alternate with 
double rows of punctate lines and produce the appearance of rays. 
Border narrow, apparently hyaline. Pseudonodule minute, on the 
inner edge of the border Apicuh on the convex edge of the valve, 
opposite each second or third hyaline interspace. Diam 60-1 10 [a 
C olor greyish or hyaline 
Type locality Lake Erie. 

Distribution Fresh water Local to Lake Ene In Cleveland, 
Ohio, water supply 

Illustrations H L. Smith, Amer. Quart Jour. Micr , 1 pi 3, f 10. 
Doubtful Spectes 

Acttnocyclus oltvenanus O’Meara, Jour Linn Soc Bot 15 58 
1877. ( Podostra oltvenana (O'Meara) Grun , in Van Heurck, 
Syn Diat. Belg , pi 118. 1881) 

Valves slightly convex Central space absent. Markings hexa- 
gonal, 6-7 in 10 (i at the centre and decreasing in fasciculate rows 
to the border where they are 14 in 10 p. The secondary, oblique, 
decussating rows sometimes slightly curved. Border 6 (i or more 
in width, striated, the striae about 14 ut 10 m punctate. A small 
clavate process occurs on the inner edge of the border but, as 
Rattray remarks, it "is distinct in character from an ordinary 
actmocycloid pseudonodule." Diam. of v. 75 p. 

Type locality Kerguelen Land. 

Distribution Marine Coast of Alaska (Mann.) 

IHustraltoiis Jour. Linn. Soc. Bot. 15 pi 1, f. 7; Van Heurck, 
Syn. Diat. Belg., pi 118, f. 5. 

Grunow has proposed a new genus, Micropoitscus, to include 
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this form and certain species of Cosctnodtscus (Denks. Akad. Wien, 
48 79 1884) 

Species Reported 

Acttnocyclus elongatus Grun , in Van Heurck, Syn Diat Belg , 
pi. 125, f. 15, 17 1881 Reported by Mann (Contr U S Nat 

Herb. 10* 262 1907) as occurring off the coast of southern 

California. As the speues is possibly fossil it is not here included 

[8 1 U 0 DIA (Bailee MS ) Ralf* in Pritchard Infusoria rd 4 iA6i 

Frustules cuneate in zone view Valves semi-lunate Markings 
granular, in irregular or radiating rows A small nodule some- 
times near the border of the ventral side on one of the valves 
Type species, Euodta gtbba Bailey 
Valves semi-circular, gibbous on the ventral side i E gtbba 
Valves parabolic on the dorsal margin, gibbous on 
the ventral 2. E tnornata 

Valves straight on the ventral side 3. E recta 

t Euodta ftibb* (Bailey MS.) Haifa In Pritchard Infusoria ed 1 8 *j i8fti 

Valves semicircular, rounded at the ends and more or less 
gibbous on the ventral side Markings about 8 in 10 11 at the centre, 
diminishing in irregular, radial and decussating rows to about 15 
in 10 n at the border. Minute apiculi sometimes close to the 
border On the lower valve, but not on the upper is a small nodule 
like that in Acttnocyclus, near the ventral margin Diam of v. 
85, variable in outline E ventricosa Castr is near this form but 
appears to have finer puncta 
Type locality Gulf Stream. 

Distribution Marine Florida Campeche Bay Gulf of Cali- 
fornia 

Illustrations Pritchard, Infusoria pi 8, f 22, Boyer, Diat Phila 
pi. 5 . f 1. 

a Euodta tnornota Cattr Rep Voy ChmJI Bot 2 149 1886 

Valves with dorsal margih parabolic and ventral margin slightly 
gibbous in the middle Markings granular, about 8 in 10 (i m the 
centre, diminishing in radiating lines to about 18 in 10 pi at the 
border. Apiculi not evident Diam of v 84 n Scarcely distinct 
from E, gtbba from which it differs chiefly in outline 
Type locality. South Atlantic 
Distribution Marine. Key Biscayne, Fla 
Illustrations. Castr., Rep Voy. Chall Bot. 2 pi 12, f. 1. 

3 Eu o dta recta Caatr , Rep. Voy ChaJL Bot. a 149 >886 

Valves with ventral s|de straight. Markings granular, radiating 
from a subcentral point, 4bout 14 in 10 (i, at the centre, diminishing 
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to about 18-20 in 10 y. at the circumference Nodule rather large 
Apiculi not evident Diam 132-147 ^ Distinguished from E 
gtbba by its straight ventral side and finer markings 

Type locality South Atlantic 

Distribution Marine Colon 

Illustrations Castr Rep Voy C hall, Dot 2 pi 12, f 3 
Species Reported 

Leudugena jantschu (Grun ) Tempore, (Ruodta jantschtt Grun., 
Van Hcurck, Syn Diat Belg , pi 127, f 1-4), Van Heurck, 
Treat Diat , 539, f 287 Frustules quadrangular, with broad 
connective zone, the puncta of which are toarse, in longitudinal 
lines Valves arcuate, with rounded ends, coarsely punctate, the 
puncta irregular, with hner, intermediate puncta Length of valve 
97 [x One specimen only has been found on material from the 
Wilmington River, Ga , and, as it may be accidental, is not here 
included among the living forms It occurs fossil in the Wey- 
mouth, N J , deposit 

uj ROPER I A Grun In Vsn Heun k S>« Dint, Dd« pi uH iHqi 

Valves circular or somewhat elliptical Surface flat, except near 
the border Central space absent Markings areolate, hexagonal, 
in straight, decussating lines at the centre A pseudonodule near 
the border Distinguished from Acltnocyclus by the absence of 
rays and from Cascmodiscus by the presence of a pseudonodule 

Type species, Eupodtscus tcssellatus Roper 

i Rupnia tnwillif (Roper) (-.run , In Van Heurck Syn Dint Brlu , pi ti8 1881 
hupodtscus tcssellatus Roper, Quart Jour Micr Sci 6 19 1858 

Xctniocydus tcssellatus Ralfa, in Pntchard, Infusoria eel 4 835 1861 

Valves circular or nearly so Surface flat to within one-eighth of 
radius toward the border Markings areolate, hexagonal, in 
straight and decussating lines, 5 in 10 pi at the centre, becoming 
slightly fasciculate and diminishing to 10 in 10 pi at the sloping 
border Pseudonodule evident, 2-2^ pi in diam , distant from 
the border about its own diameter Border narrow, striated 
Diam 60-80 pi 

Type locality England 

Distribution Pacific Coast May occur on the North Atlantic 
Coast as it is found at Rio dc Janeiro 

Illustrations Quart Jour. Micr Set 6 pi. 3, f 1, a, b. Van 
Hcurck, Syn Diat Bdg. pi 118, f. 6, 7 

so* EUPODISCU8 Rattray Jour Roy Micr Soc A pop. iAAA 

Valves circular, plane Central space absent. Markings angular 
cells in radial or irregular rows Border prominent, striated. 
Processes usually large, circular or elliptical, near the border. 
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1 EupodiHciM radlatui Unit Smith tontr 3 jo 1850 

Avlacodtsens radiatus (Mail ) Hrightw (not Grev ), Quart Jour Mur bc\ H 
95 i860 

Valves circular Markings hexagonal areolae 4 in 10 (a, m 
more or less radial, sometimes irregular rows, slightly t divergent 
near the processes Border broad, coarsely striate on the inner 
margin and finely striate on the outer Processes 3-6, usually 4, 
circular or elliptical, dose to the border Diam 45-156 ja Small 
specimens frequently show a crenulation of the margin next to 
the border and more convergent rows near the processes 

lype locality Atlantic Coast 

Distribution Marine Atlantic toast, more common south- 
ward 

Illustrations Quart Jour Micr bci 8 pi 5, f 10, a, b, Boyer, 
Diat Phila pi 5, f 3. H I Smith, T S 164 

Rattray's genus of Eupodtscus is not the same as that of 
Ehrenberg’s the type species of whu h was what is now known as 
Aulacodtscus argus Bailey's form is neither an Aulacodtscus , 
Aultscus or PseudauhscuS) as these genera are now understood, and 
cannot be assigned to any one of them As but one species is 
recognized as recent in North America I have not ventured to 
change the name It is suggested, however, that if, according to 
the American code, it becomes necessary to place the species in a 
new genus that the genus be called Baileya in honor of the pioneer 
of American writers on the Diatomareae The species which 
appears to be nearest to Bailey’s is Eupodtscus hardmamanus 
Grev (Trans Mic Soc Lond 14 80 pi 8, f 14 1866), a fossil 

form from Barbados 

21 AULI 8 GUS Ehrenb Rrr Mead Berlin 370 184J Em Kuttra> Jour Ro> Micr 

Soc 8 86i 1888 

Frustules cylindrical or subcylindrical Zone with longitudinal 
rows of fine puncta Valves urt ular, subcircular or elliptical, plane, 
except near the processes Central space more or less circular, 
sometimes irregular, hyaline Markings of two kinds, radiating 
or scattered granules and costae in radiating, curved lines, promi- 
nent or indistinct A secondary structure of minute puncta is 
observed on the inner layer Processes usually two, sometimes 
one to four, large, short, cylindrical, with hyaline or punctate sur- 
face, more or less elevated, with usually a hyaline or striated border 
The processes are near the ends of the major axis in a line oblique 
to it and never opposite those of the other valve. Chrpmatophorec 
undetermined 

Type species, A ultscus' amencanus Ehrenb ? 
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Rattray divides the genus into fourteen sections, of which six are 
represented in the recent forms of North America and may be 
stated as follows 


Granulati Markings granular 
Valves elliptical. A fascia with parallel 
sides extending between the processes 

Stnolati Markings delicate, mconspicu- 
uous striae 

Valves circular or nearly so Processes 
usually three, large, close to the border 
Valves subcircular Large apiculi near 
the processes and the border 
Valves elliptical Surface punctate, more 
evident in a transverse area 
Valves subcircular Central space very 
large Markings granular or pruinose 
toward the border, with intermediate 
costate lines Processes three 
Valves circular Striae delicate. Numer- 
ous apiculi between the processes 
Processes three 

Lineolati Markings pruinose striae 
Valves circular or elliptical. Markings 
interrupted, curved or irregular, punc- 
tate lines 

Valves circular Markings distinct, some- 
times confluent, in punctate radiating 
lines 

Costati Markings distinct costae around 
the border. 

Valves elliptical or subcircular Mark- 
ings delicate striae radiating from the 
centre and developing into costae at 
border 

Valves subcircular Markings coarse and 
and widely separated costae 
Valves subtnangular. Abruptly costate 
near the border. Costae sharply de- 
fined 

Signati. Markings delicate stnae near the 
border 

Valves circular Markings very fine. 
Apiculi scattered over the surface 

Retiformes Markings reticulate near the 
border or at the centre 
Valves subcircular. Surface divided into 
four lobes. 


i. A clevet 

2 A caballt 
3. A stoeckhardtit 

4 A punc talus 

5 A hyahnus 

6 A normontanus 

7 A prutnosus 

8 A confluens 


9 A caelalus 

10 A sculptus 

11 .A flondanus 

13 . A macraeanus 

13. A rettculotus 
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Valves subcircular or subquadrangular 
Mar lungs punctate striae anastomos- 
ing in a reticulum Processes four 14. A spectosus 
Valves elliptical. Surface lobed. Mark- 
ings forming a reticulum 15 A sckmtdttt 

Valves orbicular Central part divided 
into two fan-like lobes with anasto- 
mosing costae 16 A rhtpts 

i AnUacna d«r «4 Crun A. Schmidt AtUa, pi 31 1875 

Valves elliptical Surface flat but abruptly rising at the outer 
edges of the processes Central space round, hyaline. A fascia 
with parallel sides extends between the processes, hyaline at the 
inner bases Markings granular, the puncta 8 in 10 |i, in radiating 
and divergent rows. Processes two, mammillate, at a distance 
from the border equal to their diameter Diam of major axis 
40-60 pi. 

Type locality Campeche Bay. 

Distribution Marine. Local to Campeche Bay 
Illustrations A Schmidt, Atlas, pi 31, f. 1-4. 

a Aulitcua caballl A Schmidt, At la* pi 3 a 1S75 

Valves circular or nearly so Central space scarcely defined. 
Markings indistinct, punctate or interrupted striae somewhat con- 
verging around the processes Processes three, rarely two, large, 
circular or sub-circular, close to the narrow border Apicuh, usu- 
ally two to six, are found near the border between each two of the 
processes Diam. 30 

Type locality Coast of Venezuela 
Distribution Marine. Caribbean Sea 
Illustrations A Schmidt, Atlas, pi 32, f 1, 2 

3. AuUacva atMckhardttl Jubch, Abh Schl Gc*. Viterl Cult 163 1M1 

Valves subcircular Central space rounded. Markings radi- 
ating fine stnae (secondary), converging at the processes, and large 
apicuh surrounding them and also in a triangular group on each 
side of the band between the processes and forming a single or 
double row within the border Processes two, somewhat irregular, 
with striated border at a distance of their diameter from the edge 
of the valve. Diam 80-125 1 1 
Type locality. Coast of Peru. 

Distribution Pacific coast. 

Illustrations. A Schmidt, Atlas, pi 30, f. 11-13. 

A Avlhcua nmctttM Bailey, Smith. Coatr . 71 S 1853. 

Valves elliptical. Surface punctate, the puncta or apicuh con- 
nected by delicate lines, radiating from the round central space, 

more evident on a transverse area and absent or less evident near 

♦ 
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the processes Processes two, large, with an irregular border 
Variations occur in which the puncta are more evenly distributed 
and the transverse area is less evident Diam 70-12511 

Type locality Coast of Florida 

Distribution Marine Atlantic Coast 

Illustrations Bailey, Smith, Contr ,7 pi f 9, A Schmidt, Atlas, 
pi 108, f io t Boyer, Diat Philadelphia,^/ 5, f 6 See also English 
Mechanic, \ol 106, 7 1917 

$ AulUrua hjnUlttW Hojcr Hull Torr C Itih 17 6 7 ioto 

Valves subcircular, plane, slightly irregular Central space ap- 
pearing hyaline, about one-third the diameter of the valve, in- 
distinctly granular or pruinose toward the border, where finely 
punctate, subtle, radiating striae are interspersed at irregular in- 
tervals with delicate, costate lines Processes three, with hyaline 
border, placed at irregular intervals at a distance from the border 
greater than their diameter, indistmc tly granular The granulation 
of the surface is somewhat similar to that of A pulvtnatus Grun or 
A letourneura Brun (occurring fossil at Atlanta City and Wey- 
mouth, N J ), except at the border Diam 86 

Type locality Savin Rock, Conn 

Distribution Marine Known only from the ty|ie locality 

Illustrations Bull Torr Club, 47 pi 2, f 4 

6 AulUcua nor man lamia Grrv Train Micr Soc Lond u 8a 186.4 

Valves circular Central space circular, hyaline Striae radiate, 
converging near the processes, delicate, sometimes pruinose ^leat 
the margin, between the processes, numerous apituli Processes 
three, large, 15-30 11 in diameter, usually close to the border, their 
margins striated Diam 70-13011 

Type locality Moron, Spain (fossil) 

Distribution Ashley River, Charleston, So Carolina (Coll H C 
Wheeler) 

Illustrations Trans Micr Soc Lond ,12 pi 11, f 11: A Schmidt, 
Atlas, pi 32, f. 3, pi 67, f 5, pi 117, f 8, Pant, Foss Bac Ungams, 
t pl 30, f 314 

7 Anllacut pnitnora Biife*, Smith Contr 7 5 i»S3 

Valves circular or elliptical, bevelled at the edges in large speci- 
mens Central space orbicular Markings interrupted or con- 
tinuous, curved and irregular punctate lines radiating toward the 
margin between the processes and converging around them, with 
numerous hyaline interspaces, more especially toward the border 
at which the stnae are closer Processes two, occasionally three, 
large, coarsely granular at their margins, usually nearer the border 
than the centre, except in very large specimens Diam. 99 p 
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Type locality Atlantic coast 
Distribution Marine Atlantic and Pauhi Coasts 
Illustrations Bailey, Smith Contr , 7 pi , f 5- 8, A Si limidt, At- 
las, pi 31, f 6, Boyer, Diat Philadelphia, pK 5, f 8 
The illustration last mentioned is that, apparently, of a variation 
in which apiculi are present and the processes arc surrounded by a 
wide, hyaline band The granules in the central spate are also 
found in typical forms from Pensacola, Fla 
Auhscus moronensts C*rev (Trans Micr Soc Loud , 12 83 
pi 11, f 6 1864) is reported by Rattray as occurring at Pensacola, 
Fla This has been considered as not differing from A prmnosus 
(English Mechanic, vol 106, 7 1917) 

ft Aullacu* coaflu*mi Grun A SrhnmJi Allan pi 1875 

Valves circular Central space rounded Markings distinct, 
sometimes confluent, puncta in lines which divide and radiate 
toward the border on the median areas and converge closelv around 
three sides of each process Hyaline interspaces broad Border 
finely striated Processes two, sometimes one or three uriular, 
with wide margins Diatn 45-r 15 p 
Type locality Campeche Bay 

Distribution Marine Known in N A only from t lit i>|>e 
locality, although it occurs at Bahia, Brazil 
Illustrations A Schmidt, Atlas, pi 32, f 6-8 

P Aultacua owlatM Bailee Smith Contr 7 t> 1851 

Valves elliptical or subcircular Central space round or ir- 
regular Median areas more or less distinctly defined near the 
border Markings delicate striae radiating from the central space 
on the median areas and developing into costae at the border, con- 
verging toward the processes Processes two, large, near the border 
and usually with irenulate margins Diam 40-150,1 
Type locality Gulf of Mexico 
Distribution Marine Atlantic and Pacific Coasts 
Illustrations Bailey, Smith Contr , 7 pi f 3, A Sehnndi, Atlas, 
pi 32, f 14, 15, Boyer, Diat Philadelphia, pi 5, f 4 
Auhscus cadatus latecostatus A Schmidt, Atlas, pi 32, f 16-20 
Markings costate, not radiating, except at the border, the costae 
sharply defined, with wide, hyaline interspaces Median areas 
narrow or indistinct Diam 37 pi Campeche Bay 
The variations of the type form are quite confusing, passing to 
A. sculptus. 
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iq AulWcu* •cnlpttM (W Smith) Pritchard, InftwoHa, I4 s* 1SA1 

Eupodtscus sctdptus W Smith, Syn Bnt Diat , i 25 1853 

Valves subcircular Central space not distinct. Markings coarse 
and widely separated costae radiating at the border and converging 
in distinct lines toward the processes Median areas usually well 
defined. Processes two Diam 60-80 [a. 

Type locality England 
Distribution Marine. Atlantic Coast 

Illustrations W. Smith, Syn. Bnt. Diat , 1 pi 4, f 39, Pritchard, 
Infusoria, pi. 6, f. 3, Van Heurck, Syn Diat Belg , pi 117, f. I, 2, 
Boyer, Diat Philadelphia, pi 5, f 5 
On account of the variations of both A. caelatus and A sculptus 
it may be well to refer the distinction to the difference in the central 
space, A. sculptus, as Ralfs remarks, having no umbilicus The 
median areas m both species are quite variable 
Auliscus amencanus Ehrenb , Mikrogeol , pi 33, 14, f 2, is, ac* 
cording to Ralfs, probably a form of A sculptus in which the 
“markings were more than usually inconspicuous ” 

11 Aulhcm flortdanw Boyer Bull To it Club 471 67 xoao 

Valves subtnangular Central space not evident Surface of the 
valve plane, indistinctly pruinose for two-thirds of the radius and 
abruptly costate near the border, with sharply defined, coarse 
costae at irregular intervals, parallel between the processes but 
converging near them Processes three, close to the border, ir- 
regular or triangular, with hyaline margin Diam 70 p 
Type locality Mosquito Inlet, Florida 
Distribution Marine. Known only from the type locality 
Illustrations Bull Torr Club, 47* pi. 2, f. 3 

1* Aulbciu ma c ro— n m Grer , Trmns. Mlcr Soc. Load xi 51 1S61 

Valves circular. Central space circular. Median areas indistinct. 
Markings very fine striae radiating in the median areas and con- 
verging toward the processes. Apiculi are present scattered over 
the surface, closer at the ends of the median areas and forming a 
row near the border. Processes two, large Duun 70 p. Closely 
resembles A. punctatus Bailey, except in the arrangement of the 
apiculi. 

Type locality. Ceylon. 

Distribution: Marine Coast of S. Carolina. West Indies 
Illustrations' A Schmidt, Atlas, pi. 31, f. 5. 

13. AbUmos rttkttlatua Gnr , Tnu, Mkr Soc Load , tx 46, lift 3 

Valves subcircular. Central space large, rounded. Central part 
of surface distinctly divided into four lobes defined by the enm of 
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the median area and the processes, covered with a reticulation of 
distinct costae. The bonder composed of coarse, irregular and 
distinct costae. Processes two, small. Diam 60-70 \l 
T ype locality Cape of Good Hope. 

Distribution * Marine California coast 

Illustrations Grev Trans Micr Soc Lond 11 pi 2, f 10 , 
A. Schmidt, Atlas, pi 30, f 4. 

Aultscus rettculatus quadnsignatus A Schmidt, Atlas, pi 30, f. 5 
Differs from the type in having the reticulations more evident on the 
central part of each of the four lobular divisions Campeche Bay 

14 AuUkuc iptdMw A, Schmidt AU«# pi So iM? 

Valves subcircular or obtusely quadrangular Central space 
circular. Markings interrupted, punctate striae in lines converging 
to the processes and radiating from the centre and dividing, separ- 
ated by broad, hyaline interspaces, anastomosing m a reticulum at 
the sharply defined border Surface elevated at the four elliptical 
processes which rise abruptly at their outer edges Diam. 150 p 
Type locality Santa Monica, Cal deposit 
Distribution Marine Gulf of Lower California Rare 
Illustrations A Schmidt, Atlas, pi 80, f 5, pi. 108, f 3 

>3 Avllacut KhmldtU Gruendler A Schmidt AMm pi 30 1875 

Valves elliptical Central space rounded Surface divided into 
lobes Markings on the lobed portion irregular striae forming a 
reticulum, most distinct outwards Striae between the lobes and 
the border straight, distinct, at irregular intervals Processes two, 
small, distant from the border (Rattray, in part). 

Type locality Sumatra. 

Distribution . Marine Campeche Bay 
Illustrations A Schmidt, Atlas, pi 30, f 7 

16 AnUaciw rhipU A. Schmidt, Atlw, pL 32 1S75 

Valves orbicular. Central space hyaline Transverse area, 
limited by curved lines near the border, expanding fan-like on each 
side and traversed by anastomosing costae which, outside of the 
area, converge toward the processes or radiate to the circumference 
Processes two, large, near the border Diam 70 p. 

Type locality Japan 

Distribution Marine. Port Townsend, Wash Common 
Illustrations A. Schmidt, Atlas, pi. 32, f. 10, 11. 

M PKUDAULISCUS Ltui-Fort. Soc d Emul Cotm-da-Nord, 64. itn. Em. 

Rattray. Joor Roy MIcjt Soc. Si poo. iftSS. 

Valves circular, subcircular or elliptical. Central space absent or 
scarcely evident. Surface plane or divided into two cones of ele- 
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vation Markings granular or areolated, in usually radial rows, 
interspersed, occasionally, with fine striae and apiculi sometimes 
prominent only on the twrder Processes usually two, sometimes 
more, c lose to the border 

Type species, Pseudauhscus debyt Leud -Fort 
Valves circular or nearly so Markings granu- 
lar, in irregular lines or scattered at centre, 
radiating to border Processes two i P radtatus 

Valves circular or elliptical Markings polv- 
gonal, radiating in straight, fasciculate 
rows Proceases 2-4 2 P permnanus 

1 hfudaulbcua rtdiarui (Bull ) Raiunt> Jour Ro> Mirr Six H ooj j888 

Atdtscus raduttvs Bail Smith Contr 7 6 1853 

Valves circular or nearly so, plane Central area with granules 
in irregular lines and scattered, radiating toward the bonier where 
they are larger Border coarsely striated Processes two, cir- 
cular, dose to the border A small apiculus is inserted at alxmt one- 
fifth the radius from the border, equally distant on each side from 
the processes Diam 50 
1 ype locality New York Harbor 

Distribution Marine Rockaway Beach, N Y Brigantine, 
N J Delaware River Pensacola Vera Cruz 
Illustrations Smith Contr 7 pi f 13; A Schmidt, Atlas, pi 32, 
f 28, pi 204, f 20, Boyer, Diat Phila pi 5, f 0 

2 PaeudmullaciM pcnirlanut (Kllton) Kattra* Jour Roy Mkr Sx 8 ixw 1888 

Fupoducus t feruvtanus Kttton, Pntchard, Infusoria 9^8 1861 

Aultscus peruvtanvs (Kitton) Grev Trans Micr Soc Loml 10 2 s iHfta 

Valves circular or elliptical Surface slightly tonvex Mark- 
ings polygonal, 6-8 in to pi, somewhat concentric in an irregular or 
elliptical central area, radiating in straight, fasciculate rows, usually 
10-12, parallel to the central rows except that near the processes 
the outer rows of a fasciculus converge Processes two, sometimes 
three or four, 7-8 p in diameter, irregular or elliptical, close to the 
border A small apiculus is frequently found on one side of each 
process Border with fine striae about 12 in 10 p, with sometimes a 
row of small apiculi on the inner edge The marking* resemble 
those of Coscmodtscus subHlts Diam 56-90 p 
Type locality Peruvian guano 
Distribution San Pedro, Cal. Vera Cruz Colon 
Illustrations Trans Micr Soc Lond 10 pi 2, f 6, A. Schmidt, 
Atlas, pi 32, f 29 

In a form from Vera Cruz the markings are mote decliate than in 
the type and the row of apiculi at the border w absent. It is not, 
however, var tenera Rattray u 
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13. RATTRAYELLA Da-Toal, NotarWa, 4 691 1M9. 

Valves circular. Markings minute puncta in radiating lines. 
Ocelli small, rounded or elliptical Apiculi sometimes present 
between the ocelli 

Type species, RattrayeUa oamaruensts (Grun.) De-Tom 

1 Rattrajrella nctni Boyer, Cootr Biol fc Mkr Sect Phils Acad 1 a io« 

Valves slightly convex. Markings minute granules scattered or 
forming an indistinct network m the centre and thence radiating 
as fine puncta or minute hexagonal reticulations in sinuous lines, 
with shorter interfasciculate rows, subequal to the border, 15-18 
in 10 p Close to the border, at unequal intervals, numerous (16) 
distinct, rounded ocelli Apiculi not evident Diam 75 pu 

Differs from RattrayeUa oamaruensts (Grun ) De-Tom, Syll, Alg. 
2 • 1080 ( Glyphodiscusf stmbtrsktanus Grun , A Schmidt, Atlas, 
pi. 125, f 19) in the rounded form and small size of the ocelli. But 
one specimen noticed, but, as it shows no corrosion apparent in 
specimens from Anamno, Simbirsk, and Oamaru, and is evidently 
of recent origin, it is proposed as specifically distinct 

Type locality Mobile, Alabama. 

Distribution Marine. Known only from the type locality (in 
slide from Peticolas) 

lUusiratums Contr Biol & Micr. Sect Phila Acad 1 pi 4, f 6 
II Rhizosolbnatab 

The Rhizosolenatae include a subgroup, Rhtzoaolemeae, re- 
presented by plankton species quite distinct from the Coscinodis- 
catae. They are chiefly remarkable for the length of the frustule, 
the connective zone of which is composed of numerous annuli or 
imbricated scales. 

Rhizosolemeae. Characters of the group 

RJntosolema. Frustules often m filaments, cylindrical or nearly 
so. Annuli narrow and transverse or m more or less imbricated 
scales. Valves asymmetrical, terminated by a calyptra. 

Daciyhosolen. Frustules in filaments, cylindrical, with imbri- 
cated connective zone Annuli narrow, transverse. Valves with- 
out calyptrae. 

Lauderia. Frustules composed of numerous annuli and united 
by short, marginal spines. 

>4. KHlZOeOCPOA Kbroatk, Abb. Akftd. Berta, 1S411 401 1I41 Bn Briahtw , Quart. 

Jour* Mkr Sd. 6 : 94 i#S*. 

Frustules frequently concatenate, usually found free, cylindrical 
or subcyhndrical, elongated, composed of numerous annuli or of 
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imbricated laminae or scales Valves asymmetrical, usually calyp- 
tnform, and terminated by a mticron or spine Chromatophores 
small, spherical granules, rounded or sometimes irregular, lying 
along the cell wall For a discussion of the cell contents see Bergen, 
Sot Sci Arcachon Trav Lab 6 43 1902. Statospores formerly 
known under the generic of Pyxtlla occur as endocytes, Pyxtlla 
balttca being the endocyte of R setigera Bnghtw Other forms of 
Pyxtlla cannot be associated definitely with particular species of 
Rhtzosolenia See Cleve, Ann Rep Fish. Board Scotl. 15 301. 
pi. f, 12. 1897 

Type species, Rhttosolenta calyptra Ehrenb. ? 

Frustules flattened, annulate, the annuli meet- 
ing alternately in zigzag lines 
Frustules slender. Annuli obsolete, apparently 
smooth 

Frustules circular or elliptical in section An- 
nuli narrow, with straight lines of imbrica- 
tion 

Frustules cylindrical Annuli in rhombic scales 
meeting in pairs in oblique lines Calyptra 
elongated, with two small scales at the blue. 

Frustules cylindrical Annuli >n rhombic scales 
meeting m pairs in oblique lines Calyptra 
short 

Frustules cylindrical, much elongated. Annuli 
m rhombic scales meeting m oblique lines but 
scarcely visible Calyptra elongated, with a 
long seta curved at the end 
Frustules cylindrical, elongated, robust An- 
nuli in rhombic scales meeting in frequently 
irregular, oblique lines Calyptra elongated, 
without pit, with coarse markings 
Frustules cylindrical, slender. Annuli in rhom- 
bic scales with oblique lines of imbrication. 

Calyptra twisted, without a mu cron, with a 
fissure at the end 

i. fthfmofento trtentU H L. Smith, Lent, it 44* 

Frustules flattened, six to twelve times as long as broad, annulate, 
the annuli alternately meeting in a zigzag line extending along the 
middle of the frustule. Annuli subtly punctate, the puncta in 
transverse and longitudinal lines. Calyptra excentnc, appearing 
on the opposite or on the same side of the frustule according to the 
position of the latter, prolonged into a seta about two-thirds the 
length of the frustule. Diam. 8-iOji Length without setae 
usually about 50 n, but sometimes much longer. A hyaline con- - 
nective zone appears in the larger forms. Frustules frequently 
concatenate. 


1. R ertensts 
2 R. gracilis 

3. R. robusta 

4. R styltfomts 

5. R shrubsclti 

6 R setigera 

7. R. hebetata 

8. R. alata 
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Type locality Lake Ene, at Cleveland 
Distribution Lake Michigan. Chicago water supply 
Illustrations Amer. Quart. Micr Jour, I pi. 3, f. 7 1878; 

Van Heurck, Syn. Diat Belg., pi. 79, f 9, Perag., Le Diatomiste, 1 . 
pi. 13, f. 19, H L Smith, T S 447 

2 RhiiMotonla tncflli H L. Smith Proc Amer Soc Micr, 4 177 1882 

Fruatules slender. Annuli obsolete, apparently smooth Calyp- 
tra conical, symmetrical, elongated Setae as long as or longer 
than the frustule, sometimes bent or curved, ioo (x in length or more, 
Diam 4-5 |i (H. L Smith, in part ) 

Differs from R. ertensts, with which it 19 associated, not only in 
the apparent absence of markings but in the fact that it is about 
half as wide and twice as long 
Type locality. Buffalo, N Y. 

Distribution Fresh water Known only from the type locality 
Illustrations H L Smith, Proc Amer Soc Micr , 4 pi 4, f 1 b, 
b', H L. Smith, T S 447 

3 RhiuMolMla rofciMta Norman Pritchard InfutorU, 866. i86x 

Frustulea circular or elliptical, in transverse section, very large, 
up to 160 (x in breadth Annuli narrow, with straight lines of im- 
brication, subtly punctate in transverse and longitudinal lines. 
Calyptra asymmetrically conical and curved at the end Seta 
slender, short, about 25 pi in length 
Type locality North Sea 

Distribution Pelagic Found m fragments only m northern 
latitudes Pacific coast 

Illustrations Pritchard, Infusoria, pi 8, f 42, Perag, Le Dia- 
tomiste, 1 pi 14, f 1; pi 15, f 1, 2, Van Heurck, Treat Diat., 
pi. 33, f 883, Perag Diat Mar Fr , pi. 123, f 1, 2 

4 RhlsoooUnta •tyilformfe Bright* , Quart Jour Micr ScL 6 04 185® 

Frustules cylindrical, averaging 6ojx m diam Annuli in the 
form of rhombic scales meeting in pairs in oblique lines of imbrica- 
tion which apprar in one view as a spiral line, in another view with 
hexagonal outlines alternating with the two triangular ends of the 
opposing scale.' Calyptra elongated, with a short, stout, straight 
seta or mucron having a small scale on each side at its base. Striae 
in longitudinal and oblique decussating lines of puncta about 25 in 

10 |X 

Type locality' England. 

Distribution • Pelagic. Vancouver, B. C. BayofFundy. Prince 
Edward Island (L. W. Bailey). West Indies. Coast of Barbadoes. 
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Illustrations Quart Jour. Micr Sci., 6' pi. 5, f. 5, a-e; Perag., Le 
Diatonuste, 1 pi. 17, f. 1-5, Perag , Diat. Mar Fr , pi 134, A, f. i, 
2, (spores); H L. Smith, T. S 453. 

5 IMmoteaki ihrnlwoUl Cleve, Sv Vd-Akad Hindi (a) H* 16 tMi 

Frustules cyhndncal Annuli in the form of rhomboidal scales 
meeting in pairs with oblique lines of imbrication. Striae punc- 
tate, coarse, parallel to the lines of imbrication and, therefore, 
nearly at right angles to those of adjacent annuli. Calyptra short, 
eccentric, ending in a robust mucron with a fine short seta. The 
pit or depression of the calyptra prominent Diam 20 p Con- 
sidered by Peragallo as a slender form of R mbrtcata Brightw 
Type locality Coast of England 
Distribution Pelagic North Atlantic Ocean 
Illustrations Van Heurck, Syn Diat. Belg , pi. 79, f. 11-13; 
Perag Le Diatomiste, 1 pi 18, f. 8, 9, Perag , Diat. Mar. Fr., pi 
134, A, f. 5 

6 RhlwoUnta Mtiftcr* Brightw , Quart* Jour Micr Set 61 ps* 185S 

Frustules cylindrical or nearly so, much elongated. Annuli in 
the form of rhomboidal scales meeting m pairs in oblique lines of 
imbrication, similar to those of R styltformts but scarcely visible. 
Striae delicate, in oblique decussating rows Calyptra elongated, 
with a long seta usually curved near the end Diam. 15-30 p 
According to Peragallo frequently found in large masses made up 
of closely packed bundles The statospores are known as PyxiUa 
balttca. 

Type locality. England 

Distribution Pelagic Bay of Fundy Vancouver, B C (L W. 
Bailey) Long Island Sound (frequent in the form of statospores). 

Illustrations. Brightw, Quart. Jour. Micr. Sci. 6. pi. 5, f. 7; 
Pritchard, Infusoria, pi. 7, f. 33; Van Heurck, Syn Diat. Belg., 
pi. 78, f 6-8 ?, Perag., Le Diatomiste, 1. pi 17, f. 13-16, Perag. 
Diat. Mar Fr., pi. 134, f. 11-15, L. W Bailey, Contr. Can. Biol., 
pi. 2, f. 1. 1915; H. L. Smith, T. S. 450. 

7 * KhHranl— babatati Bailey, Amer Jour Sd„ ssi 5* 1856* 

Frustule cylindrical, elongated, robust Annuli in the form of 
rhomboidal scales meeting in broad lines of imbrication, frequently 
irregular. Striae in oblique decussating lines 25 in 10 p. Calyptra 
elongated, without pit or depression, robust, with coarse marking s 
in longitudinal or irregular, interrupted lines. Mucron short, 
obtuse, with a hollow centre. Diam. 30-30 p. 

Type locality. Kamtschatka. 

Distribution. Pelagic. Arctic and North Pacific Oceans. 

a 
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Illustrations Bailey, Amer Jour Sea, 22 pi i,f 18; Cleve, Vega- 
Exp Iaktt 3: pi. 38, f 69, Gran , Denies. Akad. Wien 48* pi. 5, 
f 48, Perag , Le Diatomiste, 1 pi 18, f. 10; H L Smith, T S. 448. 

8 fthUwpUnfa ilat» Briihtw Quart, Jour Mlcr Sd 6 9 S 1858 

Frustules cylindrical, slender, much elongated Annuli in the 
form of rhomboidal scales with oblique lines of imbrication. Striae 
subtle. Calyptra elongated, twisted, without a mucron, with a 
mmute fissure at the end At the base of the calyptra is a short 
spine which enters the fissure at the end of the opposing calyptra 
when the frustules are attached Diam 5-8 ix. 

Type locality North Atlantic 

Dtstnbutwn Pelagic Known in North America from the type 
locality only 

Illustrations Bnghtw , Quart Jour Micr. Sd 6 pi. 5, f. 8; 
Van Heurck, Syn Diat Belg., pi 79, f 8, Perag, Le Diatomiste, 
1 . pi. 18, f 11 , Perag , Diat Mar. Fr , pi. 124, f 7. 

The calyptra in this species, as Peragallo describes it, is peculiar. 
The simplest form of calyptra, as in R hebetata, is merely a cone 
with a mucron at the end. In most forms, however, when the 
calyptra is eccentric, the flattened side of the cone is hollowed out 
into a groove in such a manner as to allow the mucron of the op- 
posing frustule to rest m it. Now, in R alata, there is no hollow 
space and no mucron of the ordinary type, but the sheath enclosing 
the groove is extended as though it were a mucron, while the hollow 
space or groove is represented by the minute fissure at the end 
The spine which, ordinarily, is at the end of the calyptra remains 
at the base of the prolonged sheath. In other words the mucron 
and the sheath have exchanged places, but the spine which repre- 
sented originally a mucron is still embedded in the fissure at the 
end of the prolonged sheath when the frustules cohere. 

Spectes Excluded 

RkuosoUma americana Ehrenb , is PyxtUa amencana Gran , a 
spore of Rkitosolema. 

Rhtsosolema barbata Ehreb., is Gomothectvm barbotum, a spore of 
Chaetoceros. 

PyxtUa 7 vanabtlts Gran., in Van Heurck, Syn. Diat. Belg. pi. 83, 
f. 3, 4, occurs in the Arctic Ocean. It appears to be the same as 
Isthmta 7 tntrea Kitton, Mp. Mlcr Jour. 10. 206. pi. 38, f. 3. 1873, 
and is, proKably, a spore form of RhisosoUnia. 
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PyxiUa ? balhca Grun , is a spore of Rkuosolenia setigera Brighter 
This is not PyxtUa balttca Heneen (m SchUtt, Das Pflanxenleben der 
Hochsee, 21 • f 10 1893) which is not reported from North 

America 


*5 DACTYLIOSOLKN Caatr . Rep. Voy Chell Bot a 7* 1M6. 

Frustules in filaments, cylindrical, much elongated, imbricate, 
the zones of imbrication meeting at oblique angles, in their suc- 
cessive umon forming a spiral. Annuli each half the circumference, 
areolate, the areolae quadrate At intervals in the filaments, 
hyaline bands, not imbricated, occur, four or five times the width 
of the annuli, evidently the connective between two frustules. 
Valves apparently plane and circular but not defined owing to the 
difficulty of observation 

Type species, Dactyltosolen antarcttcus Castr. 

i DtctyUotoUn antarctlcw Castr , Rap. Voy Chall, Bot a 7 S 1886. 

Frustules robust. Characters of the genus Diam. 20-60 |*. 

Type locality. Antarctic Sea 

Distribution Pelagic North Atlantic. Rare. 

Illustrations Castr , Rep Voy. Chall. Bot 2* pi. 9, f. 7, Peragallo, 
in Le Diatomiste i* pi 13, f. 7. 

This form is not yet reported from the North American coast 
but it occurs in slides mounted by KlavBen marked “North At- 
lantic “ As is the case with other Arctic and northern pelagic 
species its occurrence on our coasts is probable 

*6. LAUDUUA Chore, Bih. Sr VeC-Akad. Hindi i“ 8. 1*73. 

Frustules sometimes membranaceous, cylindrical, composed of 
numerous annuli, minutely punctate Valves circular, with short, 
thread-like marginal spines which unite with those of the opposite 
frustule. 

Type species, Lauderta annulate Cleve. 

i UuM coafTrmcm, Ctove, BOa Br Vtt -Afcad Htadl 11(3)*: u z8p6 

Frustules united in long threads, membranaceous Spines at the 
margin of the valve very short, 10 in io pu Diam. of frustule 10 (i. 

Type locality . Baffin Bay. 

Distribution 1 Known only from the type locality. 

Illustrations' Cleve, Bih. Sv. Vet -Akad. Hand!, 22 (3)*: pi. 2, f. 21. 

III. Biddulpbiatab 

The Biddulphiatae are divided into three subgroups. 

Chaetocereae. Valves circular or elliptical, with horns qr setae 
much longer them the frustule. Chiefly plankton or pelagic f&rms^ 
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Biddulphieae Valves orbicular, elliptical, triangular or poly- 
gonal Horns represented by spines or elevations of the angles, 
sometimes absent. 

Anauleae Valves elliptical or lunate, with transverse septa. 
Horns short or absent 

The Biddulphoid forms as here arranged appear to be hetero- 
geneous. They are readily distinguished from the Rhizosolenatae 
by the absence of numerous girdle bands or imbricated annuli. 
They differ from the Coecmodiscatae in the development of the 
girdle or connective zone and in the presence of spines, setae or 
horns on the margins of the valves or, in elliptical or angular species, 
in elevations of one or more angles 

The proper arrangement of genera is difficult, while the distinc- 
tions between them are so obscure that, in many cases, the synon- 
ymy is much confused It appears to be advisable to classify 
species into genera in accordance with the successive appearance or 
gradual loss of various appendages or markings which occur from 
a change of habitat. The plankton or pelagic diatoms require 
some method of flotation which is supplied, in the Chaetocereae, 
by numerous, long, thread-Uke horns or setae which unite the 
frustules into extended filaments In parahan forms which are 
often attached to rocks, shells or sea weed, the apparatus required 
for flotation disappears or is reduced to a method of uniting the 
frustules less securely 


5 Chaetocereae 

1 Chaeloceros. Frustules in long filaments, separated by fora- 
mina and united by setae Valves usually elliptical 

2. Bactenastrum. Frustules in filaments, without foramina. 
Valves circular Setae at right angles to the filament 

3 Corethron Frustules free or geminate Valves hemispher- 
ical Setae m a crown on the margin. 

4 Attheya Frustules free, annulate, compressed Valves el- 
liptical, with central punctum and a seta at each end. 

Attheya is placed with the Chaetocereae by Peragallo. It has 
been associated with the Fragilanatae because of the apparent 
pseudoraphe. On account of the annuli and because the setae 
somewhat resemble calyptrae it might be included among the 
Rhizosolenatae. It is probably a survivor of a plankton form and 
has retained the annuliV Its habit in brackish water and on the 
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shore has evidently caused it to lose the mechanism for flotation. 
It appears to be proper to consider it as intermediate between the 
Chaetocereae and the Rhizosolenatae 

17 CHAETOGBROS Ehreabi. B«r Akad Berlin 11441 X9& 1*44. 

Frustules in short or long filaments, sometimes free, oblong, 
separated by foramina and united by setae crossing each other near 
their insertion. Valves convex, concave or plane, usually elliptical, 
sometimes nearly circular. From each valve extend two setae, 
one cm each side, which cross the setae of the opposing valve. 
Setae robust or slender, variable in length, with or without spines, 
punctate or transversely striated, often hollow. 

Chromatophores of various kinds, either laminate, single, on the 
wall of the zone, double, one on each valve, or granular and more 
or less numerous, either on the wall of the cell or scattered through 
the cell and the setae Pyrenoids occasionally found 
Type species, Chaetoceros tetrachaeta Ehrenb. 

Spores occur in some species with more or less equal and convex 
valves, sometimes furnished with spines or with the setae of the 
parent cell attached All species are marine or occur m saline 
water 

Gran classifies the genus according to the chromatophores. 
Peragallo remarks that, as the variation in number and form of the 
chromatophores is very great and as they cannot always be deter- 
mined it is best to rely more upon the structure of the frustule, not 
omitting, however, a consideration of the cell contents The clas- 
sification of Peragallo into groups according to the setae is here 
followed, with a group added 
Robusta. Setae robust, spinous, equal or 
nearly so on the entire filament Frus- 
tules robust. 

Frustules cylindrical, elongated Valves 
concave, with a small spine in the centre. 

Setae hollow, crossing at right angles. i. C. atianlscum 
Frustules cylindrical. Valves convex. Se- 
tae very long, hollow, crossing at oblique 
angles. a. C. boreal* 

Frustules free or m short filaments, robust. 

Valves unequal Setae robust, spinous. 3 C. penmonum 
Frustules oblong, solitary or in filaments. 

Valves unequal. Setae very long, slen- 
der, hollow, with spines. 4. C. criopMlum 

Frustules usually in twisted filaments. 

Setae thick, covered with hollow spines. 5. C. sctkpnira 



Synopsis of North American Diatomaceae 


I0 5 


Affinia. Terminal setae spinous or punctate, 
robust, the others smooth and slender 

Frustules quadrangular, with sharp angles. 
Valves concave, with a spherical eleva- 
tion m the centre. Setae long, slender, 
smooth, crossing at an oblique angle 

Frustules in curved filaments, rectangular 
Valves concave Setae crossing at right 
angles. Terminal setae more robust than 
the others. 

Genuina Setae punctated and finely stri- 
ated, distinguished by their different di- 
rection 

Frustules flattened, usually five or six in a 
filament 

Valves concave Lateral setae crossing 
the filaments obliquely Terminal 
setae shorter, curved 

Frustules in straight filaments. Valves 
concave. 

Setae at right angles to filament. Ter- 
minal setae thicker 

Frustules rectangular. Valves slightly con- 
vex. Setae slender, crossing nearly at 
nght angles, two turning in a sagittal 
direction and two transversely. 

Frustules quadrangular. Setae long, de- 
licate, crossing at an oblique angle and 
extending at nght angles, coarsely punc- 
tate 

Diversa Setae slender, some of the inter- 
mediate more robust than the others. 

Frustules frequently in twisted filaments 
Valves slightly convex Setae of two 
kinds, one slender, the other thicker 
and flexuose. 

Setosa. Setae alike throughout the filament 

Frustules in curved filaments. Valves 
slightly convex. Setae with puncta in 
spiral lines, diffenng in length. Two 
turn outward on one side; on the other 
side one unites with that of another 
filament. 

Frustules in short or long filaments. Lat- 
eral setae coalescing at the base with those 
opposite. 

Frustules in straight, filaments. Valves 
concave. Setae slender, one on each 


6 C dtdymum 

7 C. curmsetum 

8 C dectpiens 

9 C. teres 

io C. dtadema 

ri. C. mttra. 

12 C. compressum 

13. C.socutle 

14. C.furcdlatum 
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side in the sagittal axis, the other m 
the transverse axis. 15 C. wtghamtt 

Frustules in straight or curved filaments. 

Valves plane Setae slender, diverging, 
oblique to the filament _ 16. C. incuroum 

Frustules single, not in chains. Setae 
slender. 17. C. septentnonale 

Conjuncta Frustules united by a tubular 
commissure. 

Frustules in long filaments Valves con- 
vex Setae hollow, at an angle of 45 
degrees 18. C elmoret 

i Chast ocarot RtUatkum Cl«ve Ocve fit Gnm. Sr VrL-Ak»d Handl n 17 s tax 1880 

9 

Frustules sub-cylindncal, oblong, elongated, with zone well de- 
veloped Foramina broad, hexagonal Valves concave, elliptical, 
with a small spine m the centre Markings subtle puncta in longi- 
tudinal, transverse and oblique lines Setae crossing each other 
at right angles and lying almost in the same plane, the terminal 
slightly thicker, becoming parallel to the filament The setae, 
hollow and filled with protoplasm and chromatophores, are stri- 
ated, with four rows of minute spines Dtam 15-40 (t. 

Type locality North Atlantic 

Distribution Pelagic Atlantic Ocean. Davis Strait 
Illustrations Cleve, Bih Sv. Vet -Akad Handl. i“ pi. 2, f. 
8; Perag , Diat Mar Fr , pi 128, f. 5 

• ChMtocanM banal* Bailey Smith Contr , ?f I Hu. 

Frustules subcyhndncal, oblong, with lanceolate or hexagonal 
foramina Valves elliptical, convex Setae very long, robust, hol- 
low, filled with protoplasm and chromatophores, crossing at an 
oblique angle, spinous, except toward the ends Markings punc- 
tate, extremely subtle, in oblique, decussating rows 
Type locality St. George’s Bank, Atlantic Ocean 
Distribution Pelagic Arctic, Atlantic and Pacific Oceans. 
Illustrations, Bailey, Smith. Contr., 7 pl.f.22,23;Wa]lich,Trans. 
Micr. Soc. Lond , 8* pi. 2, f. 18. i860, Perag., Diat. Mar. Fr, 
pi. 127, f. 2. 

Chaetoceros boreale brightweUii Cleve, Bih. Sv. Vet.-Akad. Handl. 
x u * pi. 2, f. 7 Setae with smaller spines thanin the type. Perag., 
Diat. Mar. Fr., pi. 127, f. 3. Davis Strait. 

3 ChMtoMna patovtemim Bright* , Quart. Jour* Micr 8eL, 41 107. sigh. 

Frustules free or in short filaments, robust, with short, rectangu- 
, lar foramina and well-defined zone. Valves unequal, the upper 
more convex than the lower. Setae robust, spinous, transversely 
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strutted, curving downward, those from the upper valve inserted 
nearer the middle of the valve than those from the lower Chro- 
matophores numerous, rounded, scattered within the cell and the 
setae. Spores unknown Diam 30 
Type locality. Peruvian Guano 
Distribution Pelagic Atlantic and Pacific Oceans 
Illustrations Brightw , Quart Jour. Micr Sci 4 pi. 7, f 16-18. 
1856, pi 8, f. 9, 10 1858; Perag , Diat. Mar Fr., pi 125, f 1. 

4 GbMtoctfM criophUum Cwtr Voy ChaU Bot, a 78. 1886 

Frustules joblong, solitary or m filaments Valves unequal, the 
upper larger and more convex than the lower Setae very long, 
slender, hollow, with spines pointing downward, arising from 
near the middle of the valves, those from the upper valves reflexed, 
while those from the lower valves are curved near their insertion 
and extend downward, sometimes crossing the frustule Chroma- 
tophores numerous Nucleus situated on one wall near the centre 
Diam about 20 
Type locality Antarctic Ocean 

Dtslnbulton Pelagic Arctic and North Atlantic Oceans 
Illustrotums Castr , Rep. Voy Chall Bot 2 78 f , Perag., 
Diat Mar Fr pi. 126, f 2, 3 

s CbMtocwM ■cotopfndri Cleve, Bih Sv Vet -Atari Handl 22 (j) k 30 1896. 

Frustules usually in twisted filaments, rectangular, with truncate 
angles and linear foramina slightly narrowed in the middle. Setae 
rather thick, extending at right angles after crossing and then 
curving, covered with hollow spines which are supposed to secrete 
mucilage Diam io |i Chromatophores single, laminate, on the 
wall of the zone Spores not identified 
Type locality . North Atlantic 
Distribution Pelagic Vancouver, B C. 

Illustrations Gran, Norw N. Atlantic Exp. 7 Bot Diat pi 4, 
f. 52 , 53 - 

6 . Ohmutocwrtm dktjnmun Ehnnb.. Bcr Atari Berlin, 75 1845 

Frustules quadrangular, with sharp angles, broader than long, 
usually, in mature filaments, with zone well defined. Valves con* 
cave, with a hemispherical elevation in the centre. Foramina 
elliptical, constricted by elevations of the valves Setae long, 
slender, smooth, crossing at an oblique angle close to the filament 
and thence extending at right angles but frequently recurved 
toward the filament. Terminal setae long, slightly broader than 
the others, curved in the direction of the filament. Spores gemi- 
nate, smooth, the primary or outer valve conical, the secondary 
less so. The secondary valve u enclosed by a valve of the mother 
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cell, from which two setae arise and cron in a curve the setae of the 
opposite mother valve containing the other spore. According to 
the usual method in other species the primary valve is enclosed. 
Endochrome in two bands, one on each valve, with a large pyrenoid 
in the centre within the hemispherical elevation Diam. 15-25 pu 

Type locality Peruvian guano. 

Distribution Pelagic Arctic and Atlantic Oceans Vancouver 
(L W Bailey). 

Illustrations Ehrenb , Mikrogeol., pi 35, A, 18, f. 4, Bnghtw., 
Quart. Jour Micr. Sci , 4. pi 7, f 3-7. 1856, Gran, Norw. N. 
Atlantic Exp., 7. Bot. Diat., pi. 1, f 9, 10; Perag., Dlat. Mar. Fr. 
pi. 128, f. 1, 2. 

The spores appear to be Gontothectum gastndium Ehrenb., 
equivalent to Chaetoceros Gastndium Ehr., Van Heurck, Syn. Diat 
Belg„ pi. 82 bis, f i, a; Bnghtw , Quart Jour. Micr. Sci., 4 pi. 7, 
f 8 1856. 

1 CfcMtocwo* currlMtum Ctev* Blh 8v Vet. Akad Handl 10 (j)« 11. 1804 

Frustules in curved filaments, rectangular, with acute angles 
Foramina circular or nearly so. Valves concave, elliptical; none 
broad Setae crossing near their insertion and extendingat right 
angles to the filament and curved toward the same side. Te rminal 
setae more robust than the others, punctate. Chromatophore 
single, laminate, on the wall of the zone, with a large pyrenoid in the 
centre. Spore smooth, unequally conical, in the middle of the 
frustule. Diam 10-16 pi 

The above is a description of specimens from the Kattegat and 
corresponds to Peragello’s form Gran describes the species as 
having spores equally conical. 

Type locality North Atlantic. 

Distribution Atlantic Ocean, but not yet recorded near the coast. 

Illustrations Cleve, Bih Sv Vet.-Akad Handl. ao (3)*. pi. 1, f. 5; 
Perag. Diat. Mar. Fr., pi. 129, f 4-6. 

* fff Mi fo em t < Tf» lt n > dew, B ft 3v V«t^Ak»d Handl u i**m t$j&. 

Frustules flattened, usually 5-6 in a filament, quadrangular, with 
sharp angles. Foramina elliptical or linear, sometimes slightly 
constricted in the middle. The lateral setae crossing near the 
filament in an oblique angle and slightly diverging. Terminal 
setae shorter, curving and becoming nearly parallel to the filament, 
subtly transversely striated. Valves concave, elliptical. Diam. 
12-78 pu Chroma tophores irregular patches on the walls of the 
cell. Nucleus on the wall. Spores unknown. 

The foramina are narrow in winter and wider in summerfrnd ' 
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Gran describes the winter form as forma htemalts and the summer 
form as forma interrupta. 

Type locality. North Atlantic. 

Distribution* Pelagic. Davis Strait. Arctic Ocean. Bay of 
Fundy (L. W. Bailey). 

Illustrations: Cleve, Bih., Sv Vet-Akad Handl. i 1 *, pi 1, f. 5; 
Gran, Norw. N. Atlantic Exp 7 Bot Diat pi i, f 2, 3, pi 3, 
f 34; Perag. Diat. Mar Fr , pi 131, f. 4, 3, 6, 8 

9. Chaatocaroi t m Cteve, Bth. Sv Vct,-Ak*d* Handl. 22 (3)* 30 1*96 

Frustules in straight filaments, with sharp angles Foramina 
narrow, lanceolate or linear Valves concave, often circular or 
nearly so. Setae arising from the angles and crossing near their 
insertion, extending at right angles to tne filament, punctate Ter- 
minal setae thicker, diverging in a broad curve Diam. 42 p. 
Chromatophores numerous, rounded or irregular laminae on the 
walls of the cell Spores with nearly equal valves, hemispherical, 
smooth. 

Type locality: North Atlantic. 

Distribution Pelagic. Arctic and Atlantic Oceans. 

Illustrations. Bih. Sv Vet-Akad Handl 2a (3)* f. 7, Gran., 
Norw. N. Atlantic Exp 7. Bot. Diat. pi. 3, f 35, 36, Perag , Diat 
Mar Fr. pi. 134, f. 1 

10. QmHomhi Madame (Bhraib.) Gun., Norw N Atlantic Exp 7 Bot. Diat , 20 1897 

Syndtndn urn Diadema Ehrenb. Ber. Akad. Berlin 1845 135 1843 

Mikrofed. pi 33, 18, f 13 The spore form 
Ckaetocerot paradoxum Cleve, Bih Sv Vet.-Akad Handl 1. 10 1873 

Ckaetocerot Clem SchQtt, Ber. Deuts. Bot Get. 13 40 1893. 

Ckaetocerot groenlandteum Cleve, Bih Sv Vet -Akad Hand! as (3)* 7. 
1896 

Frustules rectangular, with oblong, slightly constricted foramina 
Valves slightly convex, elliptical. Setae slender, crossing nearly at 
right angles, two turning in a sagittal direction and the other two 
turning transversely to opposite sides. Terminal setae diverging, 
slightly thicker in the middle, punctate, the puncta in spiral lines. 
Chromatophore single, laminate, on the zone. Spores at one end 
of the mother cell with the secondary valve opposite the nearest 
valve of the adjacent fruatule. Primary valve of spore more convex 
than the other, with from four to numerous spines branching dicho- 
tomously. Diam. 35 p. 

Type locality: Peruvian guano. 

Distribution: Pelagic. Arctic, Atlantic and Pacific Oceans. Spores 
occur in St. George's River, Maine. 

Illustrations: Quart. Jour. Micr. Sci 4' pi. 7, f 49-52. 1856, 
Schtttt, Bef. Deuts. Bot. Qes. 13: pi. 4, f. 8 a, Gran, Norw. N. At- 
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lantic Exp. T Bot. Diat. pi 2, f 16-18; Perag, Diat. Mar. Fr. 
pi 132, f i, 2; Cleve, Bih. Sv Vet-Akad. Handl. i u pi 3, f. 16. 

xx rhiirnfmi mlm (Bail ) Clave, Bih Sv Vet*-Ak«d Handl. 22 (3)* S 1*96, 

EHcladta mttra Bail , Amer Jour Sci Ser 2 22 4. 1856 

Didadta groenlandtca Cleve, Bih Sv Vet-Akad Handl i u ; la. 1873 

Frustules in long chains, quadrangular. Foramina narrow, el- 
liptical. Valves elliptical, concave Lateral setae slender, at 
right angles to each other Terminal setae more robust than the 
lateral, with puncta in spiral lines Diam. 38 (i. Spores with one 
valve flattened, the other elevated into two cones, each having a 
branching spine 

Type locality Kamtschatka 
Distribution Greenland and Baflin Bay. 

Illustrations' Bail Amer Jour Sci Ser. 2 22: pi. I, f. 6, Van 
Heurck, Syn Diat Belg , pi 106, f 12, 13, Cleve, Bih. Sv Vet.- 
Akad. Handl. i u pi 2, f 10, Cleve, Bih. Sv. Vet.-Akad. Handl 22 
(3) 4 pi 2, i 2. 

Dtcladto capreolus Ehrenb , Mikrogeol , pi. 18, f. 101, 102, is 
the spore form of the same species found in the miocene deposits, 
also illustrated in Van Heurck, Syn Diat. Belg , pi. 106, f. 14-16. 

The species resembles C deetptens Cleve, the spores of which are 
undetermined 

II QuwtoMro, contort tun Schott, Bet Dent* Bot Ge*. 13 44. »•** , 

Frustules frequently m twisted filaments, rectangular or square, 

with rectangular foramina slightly constricted in the middle 
Valves slightly convex. Setae extending from within the angles 
obliquely and crossing at a distance on a line with the filament, 
punctate m a spiral line, of two kinds, one slender, the other 
thicker, flexuose and curving downward. Diam. 16 p. Chromato- 
phores rounded granules, usually from 10-15, on the walls of the 
cell Spores smooth, the valves nearly equally convex. 

Type locality Baltic Sea. 

Distribution Arctic and North Atlantic Oceans. 

Illustrdhons' SchUtt, Botan Zeitung 46’ pi. 3, f. 4 (1888); Gran, 
Norw N Atlantic Exp. 7. Bot Diat pi. 2, f. 32. 

13 ChuftififM •octal* Undo, Tiwi kite. Soc. Lend, it; 77 1M4. 

Frustules in curved filaments, rectangular, with rounded angles 
and somewhat rectangular foramina. Valves slightly convex. 
Setae, with puncta in spiral lines, differing in length. Two on one 
side diverge at an acute angle and extend outwards in the sagittal 
line. On the other side one seta is curved downward or across the 
frustule, the other, much longer, is extended in the sagittal line 
uniting with others from the same and other filaments into a 
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thread-like mass which connects the filaments into a colony sur- 
rounded by mucus Diam. 5-6(1, sometimes larger. Chromato- 
phores single, laminate, on the wall of the zone Spores smooth, 
with valves nearly equally convex 
Type locality. Hong Kong. 

Distribution • Arctic and North Atlantic Oceans. 

Illustrations Lauder, Trans Mic Soc. Lond., 12 pi 8, f. 1; 
Gran, Norw. N. Atlantic Exp 7 Bot Diat. pi 4, f. 54; Perag. 
Diat. Mar Fr pi. 132, f. 1-3 

14* ChKocwM fomOaetm Ball , Amer Jour Sd Ser 2 22 j 185ft. 

Frustules in short or long chains, quadrangular, with sharp 
angles Foramina narrow Valves elliptical, slightly concave 
Terminal and lateral setae alike, slender, the lateral coalescing at 
the base with setae of the opposite frustule and extending at right 
angles to the frustule or nearly so Spores more or less conical at 
both ends, in zone view, elliptical m valve view, with two setae of 
the parent cell coalescing at the base extending on each side at nght 
angles and parallel to each other or slightly d ivergent Diam. 8-20 n 
Type locality Sea of Okotsk 

Distribution Davis Strait Baffins Bay Arctic Ocean 
Illustrations Bail , Amer. Jour Sci Ser 2 22 pi 1, f 4, Cleve, 
Bih. Sv Vet -Akad. Handl 22 (3)* pi 2, f 6, Gran, Norw. N At- 
lantic Exp 7 Bot. Diat pi 4, f 48, 49. 

XI C hmuboemm iHUmukII Bright* Quart Jour MIcr Sd 4 108 1856 

Frustules in straight filaments, rectangular, with sharp angles 
Foramina lanceolate, sometimes slightly constricted in the middle 
Valves elliptical, concave Setae slender, arising from the angles 
and crossing obliquely at a distance from the filament, in valve 
view extending, one on each side, in the direction of the sagittal 
axis, and the other usually at right angles, in the direction of the 
transverse axis, to the opposite side Terminal setae similar to the 
others. Diam. 5-25 p. Chromatophores single, laminate, on the 
wall of the zone, with a large pyrenotd in the centre Spores with 
unequal valves, the primary valve convex and spinous, the second- 
ary in the form of the frustum of a cone 
Type locality: England 
Distribution: North Atlantic Ocean. 

IUustntions: Quart. Jour. Micr Set. 4 pi 7, f. 19-36, Ralfs, in 
Pritchard, Infusoria, pi 6, f. 24, Perag Diat. Mar. Fr., pi 133, 
f. 6; pi. 134, f. 4, H. L. Smith, T S 68 

jft. fTlwfiiiww latu fr mm Bull, Smith. Coatr H 7* 9. 1853 

Che etetsres efnetum Gran , Norw N. Atlantic Exp 7 Bot. Diat 34 1897 

Frustule* in straight or curved filaments, rectangular, rounded at 

the angles. Foramina narrow Valves plane, elliptical. Setae 

* 
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slender, extending obliquely to the filament and diverging to op- 
posite sides. When spores are formed the alternate foramina 
disappear, the valves of adjacent frustules are close together and 
the spores at the ends of the frustules coalesce in pam with the 
cell walls while the setae of the parent cell become thicker, coalesce 
and extend outward in the sagittal plane and then separate and 
are reflexed on each side, thus forming a nng around the spore. 
Primary valves somewhat conical, with short spines; secondary 
valves plane. Diam 6-iO|i. Chromatophore single, along the 
wall of the zone. 

There is a difference in the amount of coalescence of the spores 
and the setae which accounts for the variations in the figures. In 
spores from the Miocene of Sendai, Japan, there is less coalescence 
than in some recent forms 

Type locality Miocene of Richmond, Va. 

Distribution Atlantic Ocean 

Illustrations. Bail , Smith Contr (1853) 7. pi , f 31, 32, Bnghtw. 
Quart. Jour. Micr Sci. 4 pi. 7, f 9-1 1 , Gran. Norw. N. Atlantic 
Exp. 7. Bot Diat. pi 2, f 23-27; Perag Diat. Mar Fr, pi 126, 
f. 7. 8. 

17 Cfc— toctrot Mptuttrioaal* Oettrup Mfddetelaer om Greenland, il 457 zips 

Frustules single, not in chains, quadrate Valves elliptical, 
concave, the angles extended into slender setae. Diam. 6-8 p. 
Spores elliptical, with one seta of the parent valve extending on 
each side. 

Type locality Davis Strait. 

Distribution Plankton of Baffins Bay. (Cleve.) 

Illustrations Oestrup, Meddelelser om Greenland, 18; pi 7, f 88; 
Cleve, Bih. Sv Vet -Akad. Handl 22 (3) 4 : pi. 2, f. 8. 

it, Ctmwtncwm almoret Boyer, Pvoc, Acad Phlla., 66 sip. 1914. 

Ckaetoaros qmUcnu L W Bail , Contr Can BtoL, 159 1933 

Frustules in long straight filaments usually consisting of twenty 
or more cells, rectangular, with sharp angles and narrow, linear, 
irregular, bipartite foramina. Valves elliptical, somewhat convex. 
Frustules united by a tube or comissure, 6 to A p m thickness, 
situated near the side of the valve, usually at equal distances 
from each end and on the same side of all valves in the filament 
Setae hollow, subtly punctate, extending at an angle of about 45 
degrees from the fiiamept and crossing at right angles, diverging 
in valve view at an angle of about 80 degrees, very long, twenty or 
more times the length of the frustule. Terminal setae similar to 
the others, but shorter, extending obliquely and somewhat curved 
toward the filament. Chromatophores ptaccochromatic. Spores 
with primary valve arcuate, the secondary valve produce&jnto . 
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a subcorneal frustum Free spores frequently show the primary 
valve covered with minute spines. Diam 10-23 p. 

After many examinations of the material from Little Quill Lake, 
Saskatchewan, I am unable to distinguish the forms of Chaetoceros 
from the species found in Devil’s Lake, North Dakota, although 
the Little Quill Lake material contains more of the immature and 
shorter filaments, the result of colder habitat 

Type locality Devil’s Lake, North Dakota 

Distribution Slightly brackish water Little Quill Lake, Sas- 
katchewan, Canada 

Illustrations Boyer, Proc Acad Phila 66* pi 10, f 1-7, L. W. 
Bail., Contr Can. Biol. pi. 1, f. 2 1922 

Genera and Species Excluded 

The genus Gontothectum Ehrenb , is composed, in part, of spores 
of Chaetoceros and, in part, of those of Rhtzosolenta 

Dtcladta Ehrenb , and Penptera Ehrenb., are obsolete genera 
founded on spores of Chaetoceros occurring chiefly in miocene de- 
posits. 

Chaetoceros coarctatum Laud, Trans Micr Soc Lend 12 79. pi. 8, 
f. 8 1864 This species is described by Lauder as occurring in the 

Harbor of Hong Kong and by Cieve as found in the Sea of Java. 
Mann (Contr U.S. Nat Herb io 5 287 1907) reports its occurrence 

in Benng Sea at a depth of 913 fins and also (Proc U S Nat Mus. 
16 305 1893) as found in dredgings m the Atlantic Ocean off 

Delaware Bay. As the specimens when found were probably dead 
valves the species, without further knowledge, cannot be considered 
among recent forms of N America 

It has not been possible to obtain many specimens of Chaetoceros 
from near the shores of the North American continent and de- 
scriptions of some of the species have been based upon a large col- 
lection of mounted slides prepared by P Klavsen, Odense, Denmark, 
which represent, however, species reported from the Arctic Sea 
and the North Atlantic. 

aft* BACmtAVntUM Sbm db , Trana Mtcr Soc* Lond a 14 1S54 Em Lauder, Tram. 

Micr Soc* Lond u 6* 1864 

Frustules cylindrical, quadrangular in zone view, united closely 
without foramina into filaments. Valves circular. Setae arising 
near the margin and curved at right angles to the filament near 
their insertion, of various kinds. The intermediate setae, variable 
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in number, frequently coalesce, two from opposite valves uniting 
into a single straight or curved slender awn which sometimes bi- 
furcates toward the end The terminal setae thicker, m a single 
row, crowning each end and either straight or curved, usually 
spirally punctate, the puncta more evident than in the intermediate 
setae Distinguished from Chaetoceros by the cylindrical filament 
without foramina and by the circular arrangement of the numerous 
setae. 

Type species, Bacteriastrum furcatum Shadb. 

1 Bactarlaatrpm furcatum Shadb., Trans. Micr Soc. Loud. a 14 1854* 

Bacteriastrum va nans Lauder, Tran*. Mtcr Soc. Loud. 12 8 1864 

Filaments composed of numeiOus frustules, usually about twenty 
Setae of various kinds, straight or curved, the terminal spirally 
punctate, coarser than the intermediate, varying in number up to 
thirty. The intermediate setae frequently coalesce into straight 
or bifurcate awns Spores with unequally convex valves, one of 
which is furnished with four or five spines Chromatophores nu- 
merous, rounded, small, flattened discs. 

Type locality Port Natal 

Distribution Pelagic Coast of British Columbia. Vera Crus. 

Illustrations Trans Micr Soc Lond 2 pi. 1, f 1, 2; Trans. 
Micr. Soc. Lond 12 pi. 3, f. 1-6, Pritchard, Infusoria, pi 6, f. 26; 
Jour. Quek Club, Ser 2, 3- pi 4, f 2. 1887; Perag. Diat. Mar. Fr. 
pi. 136, f 1-5; H L. Smith, T S 57 

K). GOUnmON CuB , Rep. Voy dull Bot. * t, 1M6. 

Frustules cylindrical, free, frequently gemmate. Valves hemi- 
spherical, with a crown of long setae on the margin. In some 
■pedes the zone is annulate Chromatophores numerous, elongated. 

Type species, Corethron cnophtlum Castr 

I Cow t hf ott hytfrix Hetuen. Ber Kon Untermch DeuU. Micrt KM. tp. 1U7 

Frustules with minute puncta in longitudinal rows, scarcely 
visible. Valves minutely punctate Setae smooth, on toe margin 
of the valve, extending upward at an angle of 45 d egr ees on one 
valve and reversed at the same angle on the other valve. A 
number of smaller hairs, dub-ehaped at the ends, are usually found 
on one or both valves. While the frustules are more often found 
free they frequently occur geminate, in which case die setae of 
the two valves opposites each other are extended parallel to the 
longitudinal axis and interlace. At the same time the dub-shaped 
hairs lie along the setae. Theee hairs are flattened at the ends and 
bent into two curved hooks which embrace die setae, apparendy 
keeping them m position to meet the opposite setae. 

The valves of the young frustules are unequal, the smaller waive . 
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extending the setae forward in a longitudinal line, embraced by the 
club-shaped hairs, while the other valve extends the setae outward 
at an angle of 45 degrees When the fruStule grows the valves 
become equal, the club-shaped hairs fall off and the setae spring 
back and reverse themselves at an angle of 45 degrees, so that all 
of the setae of the two valves are parallel 
Type locality Atlantic Ocean. 

Distribution Plankton. Vancouver, B. C. 

Illustrations' Cleve, Aim Rep. Fish Board Scotl. 15. pi. 8, f. 15. 
1897; Perag. Diat Mar Fr , pi 137, f 3, 4 
This form is near C crtophtlum Castr , of the Antarctic Ocean, 
but is shorter, less robust and with smaller hooks 

jo. ATTHEYA T West, Tran*. Mlcr Soc. Load 8 15a i860 

Frustules free, annulate, compressed, in zone view quadrangular. 
Extending from each angle is a strong spine or seta half as long as 
the yalve Valves elliptical-lanceolate, with a central punctum 
from which an indistinct line extends to each seta The seta may 
be considered in the nature of a calyptra while the central punctum 
and the longitudinal line appear to connect the genus with the 
Pennatae. 

Type species, Attheya decora West. 

I. AttflMpft decora T Watt, Tran*. Mlcr Soc. Load, I 153 1W0 

The only species m North America. Characters of the genus. 
Valves imperfectly siliceous, scarcely visible in balsam L. of v. 
12-30 p. 

Type locality France 

Distribution: Brackish and marine. Local Abundant on the 
New Jersey coast for a short time in summer 
Illustrations: T. West, Trans. Micr. Soc Lond , 8 pi. 7, f. 15; 
Ralfs, Pritchard, Infusoria, pi. 8, f. 35; A. Schmidt, Adas, pi. 230, 
f. 20; Boyer, Diat Philadelphia, pi. 8, f 25, H. L Smith, T. S. 50. 

6 Biddulphieae. 

Bucampia . Frustules in spiral chains, usually with foramina. 
Valves elliptical 

Dityhm Frustules prismatic. Valves with undulating sides 
and a stout bristle in the centre. 

Bsddulpfno. Valves elliptical or angular, with the ends or angles 
elevated or prolonged into horns or spines. 

Isthmia. Frustules asymmetrical. Valves with the structure of 
Biddulpbialnit elevated at' one end only. 
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Hemtaulus. prustulee compressed Valves with angles pro- 
duced into horns tipped with a spine. Septa sometimes apparent. 
Tnnacna. Valves as in Hemtaulus but triangular in outline. 

31 EUGAMPIA Khnmb , Btf Akad Berlin, 151 ilj* 

Frustules in spiral chains, cuneiform in zone view, usually with 
lanceolate foramina Valves elliptical, with undulating surface, 
somewhat concave, imperfectly siliceous. Chromatoph ores, numer- 
ous, small rounded granules on the walls of the cells 
Type species, Eucampta sodtacus Ehrenb 
Markings punctate, distinct l. E. sodtacus 

Markings indistinct. 2. E. groenlandtca 

i IncMBpte sodtactw Ehrenb., Ber Akad Berlin, 151 1839 

Eucampta ptrpntca Grun , Van Heurck, Syn Diat JEMg , pL 95 bin. 1881, 
Eucampta brtianntca W Smith, Syn Bnt Diat , a 35 1856 

Valves elliptical, with rounded ends. Surface usually concave at 
the nodular centre and elevated at the ends, punctate, the puncta, 
about 7 in ioy. at the centre, radiating and decussating to the sides 
to about 10 in io Ends of the valves hyaline Connective 
zone annulate, indistinctly punctate, the puncta about 16 in io (i. 
Foramina frequently occur between the frustules. L. of v. 40-95 (jl 
E vtrgtntca Grun , differs, if at all, from E sodtacus in having 
coarser puncta The former is fossil and the zone view unknown. 
E brtianntca W Smith, as Peragello remarks, is “the sporangial or 
megafrustule of the type species The size is double and the 
valves at first flat become gradually concave, proportional to suc- 
cessive reduplications ” 

Type locality Miocene deposit of Richmond, Va 
Distribution. Pelagic North Atlantic Newport, R. I. (Lewis). 
Illustrations KUtz, Bac, pi. 21, f. 21, W Smith, Syn. Bnt. 
Diat ,2 pi. 35 . f 299;pl. 60, f 299, pi. 61, f. 378; Van Heurck, Syn. 
Diat. Belg , pi 95, 17, 18, pi 95 bis, f. 1, 2, 6; Perag. Diat Mar. 

Fr , pi. 95, f i, ». 

a Bum mp*« gcgMluKHeft Ctere, BUl Sv VctMktd Hamdl » (j)«: io. rip 6 , 

Valves elSptical, with rounded ends Surface concave, the 
structure indistinct, with a nodular centre and elevated at the ends 
into short, truncate processes. In zone view the frustules are 
quadrate, the divisions of the connective zone indistinct Fora- 
mina rounded Diam of frustule 13-20 (i; 1. of frustule SHOD p. 
(Cleve) ' 

Type locality Baffin Bay 

DtstrtbuHon Plankton. Davis Strait (Cleve) 
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Illustrations Cleve, Bih Sv Vet -Akad Handl 22 (3)*. pi 2, 
f. 10. 


3* DtTTLUM Ball In L. W Ball , Boat Jour Nat. HIM. 7 33a 186a 

Frustules free or in short filaments, more or less quadrangular 
in zone view, prismatic or subcyhndncal Valves angular or poly- 
gonal, with straight or undulating sides Angles ending in a sharp 
point From the centre of the valve projects a long spine 

Type species, Tncerattum mtncatum T West 

I Ditytum to trie* turn (T We*) Grun In Van Heurck, Syn Di*t Belt, pt 114. iftft 
TnceraHum tntneatum T. West, Trans Micr Soc I^jnd 8 148 i860 

Dtiylum trtgonum Bail in L W Bail , Host Jour Nat Hist 7 333 1863 

Valves triangular or polygonal, with nearly straight or undulating 
sides Angles separated by an apparent septate line from the 
central part Surface convex at the centre or undulating, with 
punctate striae, the puncta about 20 in 10 p, in lines radiating from 
the centre from which rises a long, stout spine Angles elevated, 
sometimes tipped with mucronate points L of side 60 |i Frus- 
tules scarcely siliceous, quite variable in outline according to the 
stage of growth. 

Type locality England 

Distribution. Marine Vera Cruz 

Illustrations Trans Micr Soc Lond 8 pi 7, f 5, Van Heurck, 
Syn Diat. Belg pi 114, f 2, Boyer, Diat Phila. pi 38, f 6, 7, 
H L. Smith, T S 600 

33 BIDDULPHJA S. F Gray, Arran*. Brit Plant* i 394. 1832 Em Van Heurck, Syn, 

Diat Bel* , *03 1885 

Valves elliptical or angular, usually with globular, conical or 
cylindrical processes, or with angles resembling them, either by 
elevation or variation in punctation Surface convex, reticulate or 
punctate, frequently furnished with short or long spines 

Type species, Conferva biddulphiana Smith 

2 h ddulpkta here includes Denticella, Odontclla, AmphUetras, 
Ampkspentas, Notkocerattum, Tncerattum, Cerataulus and Tngons • 
um, in whole or m part The classification of the genus is unsatis- 
factory. Grunow, Van Heurck, De-Toni, Cleve, Perogallo and 
Mann, have variously interpreted the distinctions in species. The 
chief difficulty lies in the variation or the absence of the horns, 
processes or spines and the outline of the valves. The separation 
of those forms which are distinguished only by their angular outline 
into Tngontum is obviously impossible in the case of the species 
usually known as Tncerattum arctuum as they vary from elliptical 
to triangular and polygonal Certain species under Cerataulus 
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approach Eupodtscus while others more nearly resemble true Bid* 
dulphiae. As Trtgontum, if adopted, would include a great number 
of fossil forms of varied type and as these are not here described, 
and as any further synonymy would be quite inadvisable in the 
present state of our knowledge, the adoption, provisionally, of 
some method of classification, in preference to a further unsatis- 
factory modification, has influenced here the acceptance, with 
slight changes, of Van Heurck's views. In any case the synonymy 
given, as the species are well known, will prevent misunderstanding 
in the identification of forms The three sections which follow 
represent Btddulphta proper, Tnceratium and Tnionium in part. 

I Valves more or leas elliptical, rarely 
angular Processes globose, conical or 
obtuse, sometimes represented merely 
by slight elevations or by punctate 
markingB. 

Valves with central inflations and globose 
processes 

Valves with central inflation larger than 
the processes 

Valves with central part enclosed in two 
sigmoidal lines Processes slender, 
capitate 

Valves with central part flattened Pro- 
cesses obtuse A few spines at the 
centre 

Valves with central part flattened. Pro- 
cesses obtuse Spines absent. 

Valves with central area reaching the 
sides. Processes short, rounded 

Valves with central part convex having a 
central depression. Processes slightly 
elevated 

Valves with central part elevated into a 

J uadrate area surrounded by spines, 
ves with central part rounded and sur- 
rounded by numerous spines. 

Valves with surface covered with numer- 
ous spines. 10. B. edwardsii 

Valves with scattered spines. li. B. alashiensis 

Valves with numerous spines, depressed in 

the centre. Process appearing hyaline. la. B.prmordiaUs 
Valves with radiating punctate lines in- 
terrupted by two transverse, hyaline 
lines. 13. B. interrupta 


1. B. btddulpkiana 

2. B tndens 

3 B.mobtltensts 

4. B. aunta 

5. B obtuse 

6 . B. scutellum 

7. B. ropenana 

8 . B. tansiborica 

9. B. argue 
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Valves orbicular. Processes hyaline, 
scarcely elevated. 

Valves with processes inflated at the base 
and curved to opposite sides A long, 
stout spine near each process. 

Valves elliptical or triangular, with two 
or three spines near the margin. 

Valves orbicular. A short spine on each 
side 

Valves with two to six long spines near the 
border, forked at the ends 

Valves with surface elevated into a crown 
surrounded by long, stout spines. 

Valves with two long spines at the centre 
crossing obliquely the spmes of the op- 
posite frustule 

Valves rhombic, lanceolate or triangular 
Markings reticulate. 

Valves with a few scattered spines. Mark- 
ings reticulate. 

Valves with two or three spmes near each 
each border Markings reticulate 

Valves with two stout spines on each side. 
Processes obliquely opposite the ends 
Markings reticulate. 

Valves triangular. Processes cylindrical, 
hyaline. Markings reticulate. 

Valves triangular, with a short spine on 
each side Markings reticulate. 

Valves with very large, cylindrical, trun- 
cate processes. Surface with minute 
spurs. 

Valves suborbicular or triangular, with 
short, truncate processes. Two small 
spines half way between centre and ends. 

Valves triangular or orbicular, with three 
or more large, truncate processes. 

Valves elliptical or angular. Markings 
finely reticulate. P roce sse s absent, but 
angles with punctate markings 

Valves elliptical or angular. Markings re- 
ticulate. Proc ess e s absent, but with 
ends or angles punctate. 

Valves triangular. Markings rounded. 
Pro c esses absent. 

Valves triangular, with subcapitate ends. 
Markings rounded, decreasing to the 
border. 


14 B rotunda 

15 B. granulata 
16. B. rhombus 

17 B smtthn 

18 B sptnosa 

19 B. gladtorum 

so B extensa 
21 B.dubta 

22. B. reticulata 

23. B peruviana 

24 B. kedeyt 

25. B. constmtlts 

26. B. convextuscula 

27. B turgida 


28. B. laeots 

29. B. orbiculata 


30. B. balaena 


31. B, arctsca 

32. B. lumnosa 

33. B. rusttca 



120 


Academy erf Natural Sciences of Philadelphia 


2. Valves angular Markings cellular. Pro- 

cesses conical or cylindrical. 

Valves triangular or quadrangular, with 
large cells parallel to the sides 

Valves triangular, with unequal, irregular 
cells. 

Valves three to eight-angled, with large 
cells. 

Valves triangular or quadrangular, with 
hexagonal cells subparallel to the mar- 
gin 

Valves pentagonal, with turgid sides. 
Markings cellular 

Valves quadrangular. Markings coarse, 
rounded or angular reticulations in con- 
centric circles 

Valves quadrangular. Markings coarse 
reticulations producing the appearance 
of an inscribed square 

Valves quadrangular or pentagonal 
Markings reticulate, forming a network 
of various design. 

Valves quadrangular, -with granular mark- 
ings in radiating lines 

Valves quadrangular Markings inter- 
rupted by hyaline lines forming an in- 
scribed square. 

3. Valves usually without processes, trian- 

gular or polygonal, often with angles 
separated from the central part. 
Markings granular. 

Valves triangular, with angles divided 
from the central part by costate lines. 
Short costae extend inward from the 
sides. 

Valves triangular or quadrangular, often 
irregular. A few indefinite costae ex- 
tend inward from the sides. 

Valves triangular, with globose processes 
separated from the centre by hyaline 
lines 

Valves four 'to six-angled. Angles pro- 
duced, obtuse. Markings radiating 
from the centre. 

Valves triangular or polygonal. Markings 
irregular and unequiu, smaller at the 
angles. 


34 B. farms 

35 B.affints 

36 B grandts 

37. B. robertnana 

38 B. campechtana 

39 B antedtlnmana 

40 B. btquadrata 

41. B pentaennus 

42 3 degans 

43 B ornata 


44. B tabdlartum 

45. B. altemans 

46. B. tnsuka 

47. B. antUlarum 

48. B. reticuhup 
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Valves triangular, often with unequal aides 

Puncta rounded, irregular, scattered 49 B jucatensis 
Valves quadrangular Markings minute 
puncta concentric around a nodular 
centre and in parallel rows to the angles. 50. B. parvula 

I Blddulpbla blddolphtana (Smith) Boyer Proc Acad Phi la. , 53 694. 1901 

Conferva Biddtdphtana Smith, Eng Bot , pi 1762 (upper figures) 1807 
Dillw , Bnt Conf , 52 1809 

DtaUma btddtdphtanum Ag , Consp Cnt Diat ,54 1832 

Btddulphta puicheUa S F Gray, Arrang Bnt Plants, I 294 1821 

Many other synonyms might be given While the upper figures 
in Eng Bot pi 1762, appear to represent this form the synonymy 
has, as Peragallo remarks, become inextricable 
Frustules in filaments, generally found free, quadrangular, in- 
flated at the angles into large, rounded processes. Valves ellip- 
tical, convex, divided transversely by two or more costae, sides 
undulating At each end a globular process, constricted at the 
base. At the centre of the valve, usually less elevated than the 
processes, are two or three short spines Surface reticulated, the 
reticulations coarse, about 3 in 10 p, smaller at the centre where 
they are concentrically arranged around an elliptical or oblong 
space transverse to the major axis, and small and granular on the 

f irocesses Connective zone well developed, except in young 
rustules, with reticulations in nearly parallel rows, about 5 m 10 p, 
with a single row of larger cells on each border L of v to 115 p 
Variable in size, outline and the number of costae In some forms 
the undulations of the sides are angular, in others thfe costae anas- 
tomose. 

Type locality England 

Distribution Marine Atlantic and Pacific coasts 
Illustrations Eng Bot.pl 1762 (upper figures only), W Smith, 
Syn Brit Diat ,2 pi 44, f 321; Pritchard, Infusoria, pi 2,1.46-50; 
Van Heurck, Syn Diat Belg , pi 97, f. 1-3, Boyer, Diat. Phila- 
delphia, pi 7, f. 1-4. 

Btddulphta biddtdphtana abnormts (A Schmidt), Atlas, pi. 121, 
f. 2. Valves broadly elliptical in general outline, with undulating 
Bides, each of which has a well-defined, small process in the middle. 
The four or five costae on each side converge and unite with a 
costa surrounding an oblong central space. Jamaica. 


1 BMdsIphta trldene Bhrenb., Ber Akad. Berlin, ms 1840. 

Zytpteros tuomeyt Bailey, Amer Jour Set , 46 138 1844 

BtddtUpkta tndentata Ehrenb , Ber Akad. Berlin, 69 1844, Mikrogeol , 

Btddtdpbta tnameyt bailey) Roper, Trans. Micr Soc Load 7 8 1839. 

Frustules in zone view with hemispherical elevations, of which 
the middle is always th? largest. Valves m general outline lance- 
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date, with undulating sides, divisions separated by septa, three 
or more, inflated, usually with several small Bpines. Processes 
more elevated than the divisions, inflated at the base. Surface 

E unctate, the puncta unequal, scattered or in longitudinal rows 
of v to 210 |i. In a specimen from Campeche Bay numerous 
short spines are scattered over the surface, more prominent than 
in other forms. 

Type locality: Miocene deposits of Maryland and Virginia. 
Distribution. Marine. Campeche Bay. Virgin Islands 
Illustrations Bailey, Amer. Jour. Sci , 46. pi. 2, f 3, 4; Roper, 
Trans. Micr Soc. Lond , 7 pi. 1, f. 1, 2, Pritchard, Infusoria, 
pi. 6, f. 10, Van Heurck, Syn. Diat Belg., pi 98, f 2, 3; A. Schmidt, 
Atlas, pi 1 19, f. 1-9, 16, 16. 

3 BlddtdpMft mobUtemk (BtUey) Crum, Van Hmrck, Syn. Dint Bd*., pL SOI xlSt 
Zytocercs (DtnticeUaf) mobtltensts Bailey, Smith Contr., a*. 40 1851 

Butdvlpkuh baiUyt W. Smith, Syn Bnt Diat. a. 50. 1856. 

Valves elliptical-lanceolate, convex, with a flat central part en- 
closed in two sigmoid lines extending between the processes On 
opposite sides of the central part at a variable distance from either 
end is a small conical elevation from which extends a very long 
slender spine or bristle. Processes slender, capitate. Surface of 
valve “delicately decussately punctate,” the puncta about 15 m 
10 (a. L. of v 60-75 (*• Frustules delicate, of a yellowish color. 
Type locality Mobile Bay 

Distribution. Marine Atlantic and Pacific coasts. 

Illustrations Bailey, Smith Contr. a. pi. 2, f. 34, 35; Pritchard, 
Infusoria, pi 6, f 11 , W. Smith, Syn. Bnt. Diat., 2 pi. 45, f. 322, 
pi. 62, f 322, Roper, Trans. Micr. Soc. Lond., 7: pi. 1, f. 5-9. 
1859, Van Heurck, Syn. Diat. Belg., pi. 101, f. 4-6, pi. 103, f. A; 
A. Schmidt, Atlas, pi. 122, f. 20, 21. 

4. BUMttlphte aorlta (Ljmgb ) Brfb., M to. Soc. ScL Fdaiit. is iSji 

Dtatoma aurttum Lyngb , Tent Hydroph. Dan., 182 1819. 

OdonMa aurtfa (Lyngb.) A z . Contp Cnt Diat , 56. 183a* 

DenhceUa aunta Ehrenb , Mikrogeol , pLfofr 1854* 

Frustules in filaments; quadranrawT Connective tone with 
longitudinal rows of puncta about to m io {i. Valves elliptical- 
lanceolate, convex at the centre, with obtuse processes Inflated at 
the base Central part of valve more or less flattened at the top 
from which a few long spines project. Surface punctate, the puncta 
about 10 in io (a, radiating from an obscure or elliptical centre. 
L. of v. 83 (a. A variable species. In the Miocene deposits the 
puncta are sometimes coarser. 

Type locality: Denmark. 

DutnbuttoH' Marine. Atlantic and Pacific coasts. 
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Illustrations Lyngb., Tent. Hydroph. Dan pi 6 a, f. D, Ehrenb., 
Mikrogeol., pi 35, A, f. 7; W. Smith, Syn. Brit. Diat , 2. pi 45, 
f. 319; Van Heurck, Syn Dvat. Belg , pi. 98, f 4-9, A Schmidt, 
Atlas, pi. 122, f 1-8; Perag., Diat Mar Fr , pi 98, f 3, 5, 6 

8 Blddttlphte obtuw (Kilts.) RaJfm In Pritchard Infusoria, 848 1861 

OdonteUa obtuse KtlU , Bac , 137 1844 

Frustules quadrangular, with angles inflated into large, rounded 
processes Valves elliptical-lanceolate, slightly flattened in the 
centre. Surface punctate, the puncta 7 in 10 |i L of v 301*. 
Differs from B aunta in the absence of central spines and in the 
shortness of the processes, but the distinction is not always apparent 
as they both sometimes have similar processes inflated at the base. 
Type locality Europe 

Distribution' Marine Atlantic and Pacific Coasts. 

Illustrations Ktttz , Bac pi. 18, f 1-3, 6-8, Pritchard, Infusoria, 
pi. 13, f. 30, 31; Van Heurck, Syn Diat Belg , pi too, f 11-14; 
A. Schmidt, Atlas, pi 122, f 30, 31 ; Perag , Diat Mar Fr , pi. 98, 
f. 2. 

Biddulphta subaequa (Ktitz ) Raffs, Pritchard, Infusoria, 848 
(OdonteUa subaequa Katz Bac , 137, pi 18, f 4, 5), appears to be a 
smaller form of B obtusa without the central concavity of the valve. 
The form in A Schmidt, Atlas, pt 141, f 11, does not correspond 
to KUtzing’s. 

6 . Biddulphlft KDtiUum Mann, Contr U S. Nat. Herb. 10* joq 1907 

Valves elliptical, convex. Central space flat with puncta radi- 
ating “from two approximate foci” to the sides; the remaining part 
of the valve with puncta m lines parallel to the major axis Suitace 
with scattered spines. Processes short, circular, at the ends of the 
valve L of v. 152 (a (Mann, in part) 

Type locality Aleutian Islands 

Distribution Marine. Known only from the type locality 
IUustrations: Mann Contr. U. S Nat. Herb 10'. pi. 47, f. 3. 

7. Udiilphls ropwtaaa CM* , Quurt. Jour Mkr Sd. v t«» »•». 

Valves broadly elliptical-lanceolate Surface convex with a 
central depression, punctate, the puncta about 7 in 10 (t, radiating 
from the centre. Connective zone with puncta m longitudinal 
(owb. L. of v. 45-165 yu 
Type locality. California. 

Distribution' Marine. Pacific Coast 

IUustrations. Grev , Quart. Jour. Micr. Sd. 7: pi. 8, f. 11-13; Van 
Heurck, Syn. Diat. Beljppl. 99, f.4~6;H L. Smith, T S.625. 
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Btddulphta ropenana coronata Mereschk , Polynesian Diatoms, 
(Scripta Botantca, Horn Universitatis Petropolitanae, Fasc. 18, 
17 1902) A circlet of spines surrounds the central part. British 
Columbia (Mereschk ) 

Numerous variations of B aunta, B. obtusa and B Ropenana 
associate these forms closely 

a BkfcJuJpliia Muuibarki A. Schmidt, Atlax, pi rax zaS 8 

Valves broadly elliptical Surface elevated at the centre into a 
quadrate or transversely elliptical area surrounded by several 
stout spines Markinas 10 in 10 p L of v 40-50 p Near 
B aunta (Lyngb ) Br6b 
Type locality • Zanzibar 
Distribution Marine Guadaloupe. 

Illustrations A Schmidt, Atlas, pi 1 22, f. 10-12. 

9 Btddulphta ftrftua Boyer, Proc Acad Hhila 50 469. lM> 

Valves broadly elliptical, convex, with an elliptical depression at 
the centre which is encircled by from ten to twelve short spines 
Processes short, obtuse Surface with hexagonal reticulations 
radiating in curved lines, about 3 in io p at the centre and 3-4 in 

10 p at the border L. of v. 165 p 

Distinguished from B Ropenana by the central spines and the 
size of the reticulations A form occurs at Port Townsend Bay 
resembling the unnamed species m A Schmidt, Atlas, pi 120, f. 27, 
in which a circlet of spines is seen See also B. ropenana coronata 
Mereschk 

Type locality Port Antonio, Jamaica. 

Distribution Marine. Known only from the type locality 
Illustrations Boyer, Proc Acad Phila. 50. pi 24, f. 6 

10. Btddulphta tdwardd! (Fcbtger Mi) H U Smith, T & No. 6 >j 1S79. 

OdonttUa edvxtrisn Grun , Van Heurck, Syn Diat Belg , pi. too 1881. 

Valves elliptical, convex, flattened in the centre. Surface punc- 
tate, the puncta 7-10 in 10 p, radiating from the centre. In zone 
view the frustule u quadrangular, with short, rounded proc esses , 
the puncta in longitudinal rows. The entire surface of the valve 
covered with small spines and, occasionally with larger ones. 
L. of v. 33-105 p, 

Type locality Coast of California 
Distribution • Marine. Pacific Coast. 

Illustrations Grun., Denks. Akad. Wien 48: pi. 2, f. 20; Van 
Heurck, Syn. Diat Belg , pi. 100, f. 9, 10. 
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it Biddul p h to ■Iwkttnil i Mann. Contr U S. Nat Herb to* Jpfl 1907 

Valves broadly elliptical or orbicular, convex, with processes 
slightly elevated. Markings granular, minute, in radiating lines 
slightly curved toward the processes Surface with a few scattered 
spines and a larger spine near each margin one-fourth the distance 
from either end Border narrow, hyaline L of v 63 p (Mann ) 
Type locality Behring Sea 

Distribution Marine Known only from the type locality 
Illustrations Mann, Contr U S Nat. Herb 10*. pi 46, f. 1. 

U Btddulpfatft primordial!* Btuo M 6m Soc Phy* Hitt, Nat Genfcve 31 1 ia 1891 

Valves broadly elliptical, convex Processes large, rounded, 
minutely punctate, appearing hyaline Surface depressed in the 
centre, with scattered granules which radiate in finely punctate 
lines to the border where they are about io in io p. Scattered 
over the surface are numerous, short, stout spines. Border hyaline. 
L of v to 250 

Type locality Sendai, Japan, fossil deposit 
Distribution Coast of Alaska (Mann) 

Illustrations Brun, M6m Soc Phys Hist Nat Gendve 31 1 
pi 13, f 9, pi 14, f 9, A Schmidt, Atlas, pi 172, f 4 

13 Biddulphto interrupt* Boyer Proc Acad Phila so 46* 1*98 

Valves elliptical, with small, rounded processes Surface convex, 
finely punctate, the puncta 10-15 >n 10 p, radiating in scattered 
lines from the centre at which are two or three minute spines. At 
one-third the radius from the centre to the processes the puncta 
are interrupted by a transverse hyaline band which extends nearly 
to the sides L of v. 100 p. 

Type locality Campeche Bay 

Distribution Marine. Known only from the type locality. 
Illustrations Boyer, Proc Acad Phila , 50. pi 24, f 2 

14. Biddulphto rotunda Per** In Tamptre fc Pern*., Diatotnfe* du Monde entler, 66 19x5 

Valves orbicular Processes not prominent Puncta radiating 
9 in 10 p Several, usually two to three, small spines at about half 
the radius from the centre. L of v. 60-70 (t. Near B, obtusa 
(KUtz.) Ralfs 

Type locality' Port Townsend, Wash 
Distribution' Marine Pacific Not rare. 

is Biddulphto traumata Roper, Tran*. Mlcr Soc Load . 7 *3 i«SP 
DtnHaUa turgtda Ehrenb , Ber A lead Berlin, 207. 1840,? 

OdonMa tmrgtdo Kilts., Bac , 137 1844 ? 

Valves elliptical-lanceolate, convex, with puncta in obhaue rows 
about m in 10 p. Processes slightly inflated at the base, obtuse at 
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the ends and curved toward opposite Bides. Surface usually covered 
with small spines. Near each process, on opposite sides of the 
longitudinal axis, a long, stout spine, bent or curved inward near 
the middle In zone view the general outline is that of B. aunta. 
Connective zone with decussating puncta smaller than those on the 
valves. L of v. 50-95 p. 

Type locality . England. 

Distribution’ Marine Verz Cruz Pacific Coast. 

Illustratum. Roper, Trans. Micr. Soc. Lond , i: pi I, f. 10, ll, 
pi 2, f. 12; A. Schmidt, Atlas, pi. 122, f. 18, 26, 27; Van Heurck, 
Syn Diat Belg , pi 99, f 7, 8; Boyer, Diat Philadelphia, pi 7, f. 6 

16 BMdulphla rhoaftnt (Ehrenb) W Smith. Syn Brit Dint., a 49 i**6 

Zygoceros rhombus Ebrenb., Ber. Alcad Berlin, 156 1839. 

Valves rhombic-elliptical or triangular. Processes small, short 
and obtuse Surface convex, with fine reticulations, 7-9 m 10 p, 
irregular at the centre, thence radiating to the margin Minute 
spines are scattered over the surface and, on each side, near the 
margin, several spines, usually two or three, occur L of v. to 
165 p. In the triangular form there are usually two spines near 
each angle 

Type locality’ Europe 

Distribution Marine. Atlantic Coast. 

Illustrations Ehrenb , Ber. Akad. Berlin, pi. 4, f. 9, xi ; Ktitz , 
Bac. pi 18, f 9, 10, W Smith, Syn Bnt. Diat , 2 pi 45, f. 320; 
A. Schmidt, Atlas, pi. 120, f n-13, Boyer, Diat. Philadelphia, 
pi 7, f. 5, Van Heurck, Syn. Diat. Belg , pi 99, f 1, 3. 

xt Blddolpliia imlthll (Ralfi) Van Heurck, Syn Dint Belt., *»t iMs 

Eupodueus radiates W. Smith (not Bailey), Syn Bnt. Diat., 1. 24 1853. 

Bsidulpkta radtata (W Smith) Roper, Tran*. Micr. Soc. Loud , 7 19. 1899. 

Ctratamus Smtfktt Raifa, Pritchard, Infuaona 847 1861 

Valves orbicular. Surface convex, with hexagonal reticulations, 
about 6 in 10 pi, m oblique or radiating, curved, decussating lines. 
Processes conical, obtuse Between thi processes, on each side, 
a short spine is found. Connective zone narrow, with longitudinal 
rows of puncta, 10-12 in 10 p. Diam. 60 p. 

Type locality England. 

Distribution Marine. Atlantic Coast, southward. 

Illustrations. W. Smith, Syn. Brit. Diat., 1: pi. 30, f. 255; 2: 
pi. 62, f. 255; Roper, Trans. Micr. Soc. Lond., 1: pi. 2, f. 27-29; 
Van Heurck, Syn Diat. Belg. pi. 105, f. 1, 2; Boyer, Diat. Phila* 
delphia, pi. 7, f. 8. 
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IS IM WfM l i pln w (Bailey) Boyer. Proc. Acad. Fhtla. jj 703 1901 

Tricerahum sptnosum Bailey, Amer Jour Sci 46 130 1844 

Truer ahum tndactytum Brlghtw , Quart Jour Micr Sci I 248 1853 

Tncerahum teh[erum Bailey, Smith. Contr 7 11 1854 

Truer ahum armatum Roper, Quart Jour Micr Set 2 283 1854 

Tncerahum serrohtm Wallich, Quart. Jour Micr Set 6 243. 1858. 

Not Btddttlphio sptnosa Grev , Trans Micr Soc Lond , 13 6. 
pi. i, f 3. 1865. Bnghtwell (Quart Jour Micr Sci 4 276. 

1856) unites T sptnosum, T settgerum, T armatum and T tndac - 
tylum into one species which he says “should be called T sptnosum." 

Valves triangular or quadrangular, with straight or slightly 
concave sides. Angles produced into rounded processes Surface 
convex, reticulated, the cells hexagonal, 4-5 in 10 p at the centre, 
6-7 m 10 p at the sides,, with minute spurs at irregular intervals. 
Two to six long spines occur near the border, forked at the ends, 
m perfect specimens L. of side to 156 (/. 

Typelocaltty Florida. 

Distribution Marine Campeche Bay Yucatan Jamaica. 
Illustrations Bailey, Amer. Jour. Sci 46* pi 2, F; Smith Contr. 
7. pi. f 26, Roper, Quart. Jour Micr Sci., 2. f 1, Wallich, Quart. 
Jour. Micr. Sci., 6* pi 12, f. 1, 2; Pritchard, Infusoria, pi 6, f 19; 
A Schmidt, Atlas, pi 87, f 2-5 , Perag , Diat Mar Fr , pi 98, f . 8, 
9 

19. Btddtuphlft fttediorum Maun Contr U 8 . Nat. Herb io k 304* 1907 

Valves elliptical Surface flat, elevated in a crown surrounded 
by five long, stout spines or setae, suddenly descending to the 
margin. Markings delicate, the puncta in oblique rows Processes 
scarcely elevated, oblique. L. of v no i* (Mann, in part). 
Approaches B. ctrctnus (Bail.) Van Heurck, occurring in the 
Miocene of Richmond, Va. and Santa Monica, Cal 
Type locality Behring Sea. 

Distribution' Marine. Known only from the type locality 
Illustrations: Mann, Contr. U. S. Nat. Herb. io*. pi. 47, f. 4 

to. BMdujpM» mao Mum, Contr U & Nut Kerb. io»s 30a 1907 

BiddtUpkia « p L, W. Bailey, Trane. Roy Soc Canada 9 163 1915 ? 

Valves elliptical, the major axis four and a half times the minor. 
Markings granular, radiating from a hyaline central area and form* 
ing concentric ellipses on each half of the valve. Two stout, 
straight, long spines, one on each side of the central area, extend 
obliquely upward and cross the spines of the opposing valve of the 
adjacent frustule. In zone view the valves are convex in the 
centre and the horns slender and capitate-truncate > Adjacent 
fruatulea united not only by the spines but by a pellucid film-like 
siliceous fnembrane. L.l'of v. 130(1 (Mann, in part). Bailey's 
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species, a form of which I have examined in zone view, 90 it in 
1. of v., appears to correspond, except that it is without the film- 
like membrane 

Type locality Monterey Bay, Cal. (Mann). 

Distribution Marine Vancouver, B C. ? (Coll L W. Bailey). 
Illustrations Contr. U S. Nat. Herb, to 1, pi. 47, f 1, 2 

it Blddulphla dobt* (Brlfhtw ) Cteve, Ve*» Exp* Iiktt 3 50 & 1M3* 

Trtctrakum dubtum Bnghtw*, Quart Jour Micr Sci , 7 180 1859 

TrueraHum (or Btddulpkta) btcorue Clove, Bih Sv Vet -Akad Handl 5 1 
17 1878 

Valves rhombic-lanceolate or triangular, the ends or angles pro- 
duced into obtuse processes, while the sides are turgid and extended 
into rounded projections. Irregular forms are frequent Surface 
coarsely reticulate, the reticulations unequal, angular, about 3 in 
10 (i, distinctly punctate Distance between the produced angles 
49-108 |i 

Type locality Mauritius 

Distribution • Marine Atlantic and Pacific Coasts 
Illustrations. Brightw., Quart Jour Micr. Sci 7 pi. 9, f 12, 
Cleve, Bih Sv. Vet -Akad Handl 5*’pl 5, f 30; A Schmidt, Atlas, 
pi. 78, f. 24-25 

ta Blddulphla rrtlrvlotft Roper Tram, lifer So c. Load 7 * 4 - ttS9 

Valves elliptical-lanceolate, convex. Surface reticulate, the 
reticulations hexagonal, 3-4 in 10 (i, punctate. A few minute 
spines usually scattered over the valve Processes short, obtuse. 
Connective zone with parallel rows of puncta about 5 in 10 p, 
L. of v 50-122 (jl. Resembles B dubta in the reticulations but the 
sides are not turgid. 

Type locality Natal 

Distribution Marine Honduras. Jamaica Pacific coast 
Illustrations: Roper, Trans Micr. Soc. Lond. 7 pi. 2, f. 13, 14; 
Janisch & Rab in Rab. Beitr. Alg 1. pi. 3, f 17, Van Heutck, Syn. 
Diat. Belg., pi. 102, f 1, 2, A Schmidt, Atlas, pi 121, f. 11-15. 

ft*. Blddulphla porurluta Gran., In Via Heurck, Syn DUt. Bolf., pL zox xSSt 

Valves rhombic-elliptical or elliptical-lanceolate, convex, slightly 
constricted above the connective zone and surrounded by a narrow, 
hyaline band Processes conical, inflated at the base, obtuse. 
Surface reticulate, the reticulations radiating, 4-5 at the centre, 
about 6 at the border,' m 10 n, minutely punctate. Two or three 
strong spines Usually occur on each side near the border. Con- 
nective zone with diagonal reticulations about 7 in 10 p. L. of v. 
67-138 pu 

Type locality Peruvian guano. 
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Distribution. Marine. Callao, Peru. May occur northward. 
Illustrations’ Van Heurck, Syn. Chat. Belg , pi. 10 1, (. 2 , 3 

M- BMdalpMi ki i ky i Boyer, Proc. Aemd Philt, 501 460. 1898 

Valves rhombic-elliptical Surface convex, reticulate, the re- 
ticulations unequal, 2J4-3 m 10 p, punctate. Three stout spines 
are found on each side near the margin. Processes inflated at the 
base, small at the apex, placed obliquely opposite, near the ends. 
L of v. 95-148 p. 

Type locality. Pacific Ocean. 

Distribution Marine Monterey Bay, Cal 
Illustrations. Boyer, Proc Acad Phila. 50. pi. 24, f. 4. 

>5 BMdntphla coatlmUta (Gran.) Boyer, Proc. Acad Phila , $31 709. 1901 

TruxroUum constmtU Grun t Van Heurck, Syn. Diat. Belg , pi. 10& r8&r~ 
Valves triangular, with convex sides and slightly convex surface 
Angles rounded, filled with the prominent, cylindrical, short, hyaline 
processes Surface reticulate, the reticulations angular, irregular 
and unequal, with the punctate markings of the inner plate m five 
or six rows, parallel to one side of each cell but not radiating from 
a common centre L of v 120-198 p 
Type locality Santa Monica deposit, Cal 
Distribution Marine. Campeche Bay. 

Illustrations. Van Heurck, Syn. Diat Belg , pi 108, f 2; A 
Schmidt, Atlas, pi. 84, f. 13, 14. None of the figures shows the 
striae correctly 

•6 BtddulpM* cmmli-mh (Gnu) Boyer, Proc Acad. Phila., 53 709. xpor. 
Tncerattum convextusadum Grun , A. Schmidt, Adas, pi. 151. 

Valves triangular, with convex sides. Angles rounded, with 
short, truncate, hyaline processes. Surface convex, with hexagonal 
reticulations, about 7 m 10 p, radiating from the centre On one or 
both sides of each angle is a short spine L of side 50-70 p. 

Type locality Campeche Bay. 

Distribution Marine. Honduras Coast of South Carolina. 
Tampa Bay, Fla. 

Illustrations’ A. Schmidt, Atlaa, pi. 151, f. 5, 6. 

•T BkMvlphli twftlda (Ehreab.) W 8mlth, Syn. Brit. DtmU, *i 50. xSs*. 

Ctrataulu* turpdus Ehrenb , Bar Akad Berlin, 171 1843. 

OdonieUa txrgtda (W Smith) Van Heurck, Syn Diat. Belg , pi 108. 1881. 

Valves elliptical, convex. Processes very large, cylindrical, 
truncate, obliquely opposite, near the ends, and owing to die torsion 
of the frustule, directed sideways. Surface with undulating lines 
of puncta about 9 in 10 p, and minute spurs at Intervals. Between 
the pro ces s es on each ride it a stout spine, frequently forked in 
perfect specimens. A tow of small spines is occasionally found 
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around the margin In zone view the frustule appears subgloboae 
and twisted on its longitudinal axis so that the edges of the valves 
appear undulating and the connective zone sigmoid. Puncta on 
the connective zone in quincunx, about 1 1 in io (i. L of v. 70- 
130 n 

Type locality Europe 

Distribution Atlantic and Pacific Coasts 

Illustrations W Smith, Syn Bnt Diat., 2. pi 62, f 384, Roper, 
Trans Micr Soc Lond 7 pi. 2, f. 23 1859, Bailey, Smith. Contr. 

2 pi 2, f 26,27 1850, A Schmidt, Atlas, pi. 1 16, f 1-3; pi 115, 

f 12-14; Van Heurck, Syn Diat Belg, pi 104, f 1, 2; Perag, 
Diat Mar Fr , pi 107, f 7-9, Boyer, Diat Philadelphia, pi 7, f 7. 

aS BWdnJphia Writ Ehxenb , Bcr AJt* d Berlin 1843 na 1843. 

Ceroiaulus lev u (Ehrenb ) Half*, Pnt chard, Infiuorim, 847 1861 

Valves suborbicular, or occasionally subtnangular Processes 
short, truncate Surface convex, with puncta about 13 in I0(&, 
radiating in more or less curved lines Two small spines occur on 
opposite sides, about half the radius from the centre, usually nearer 
one process than the other Minute spurs, invisible under ordinary 
illumination, apparently cover the surface On the connective zone 
the puncta are slightly smaller L of v 65 n, but sometimes much 
larger Sporangial frustules or auxospores, discovered by T 
Challdey Palmer, are formed in somewhat the same way as in 
Mdosetra vanans (Boyer, Diat Phila , 33, pi 7, f. 10; also Roper, 
Trans Micr Soc Lond 7 18 1859) F J Keeley has found at 

De Leon Springs, Fla , auxospores formed at right angles to the 
filament 

Type locality Hudson River 

Distribution Marine, brackish and fresh water. Atlantic and 
Pacific Coasts. Fossil in salt marsh deposits of Kansas, Utah, 
Nebraska and Michigan Recent in fresh water, Nebraska (Coll. 
C J Elmore) and elsewhere 

Illustrations: Trans. Micr, Soc. Lond 7 pi 2, f 34-26, Van 
Heurck, Syn Diat Belg pi 104, f 3, 4, A Schmidt, Atlas, pi 116, 
f 7-1 1, 13-15; Perag Diat. Mar. Fr. pi. 107, f. 1-5; Boyer, Diat. 
Phila. pi 7, f 9, 10. 

99 Btddulpfela orMculata (Sbadb.) Boyer, Prac. And. Phils. Si jog. 1901 

Tnetrakum orbtaUatum Shadb , Thus. Micr Soc Lond. a* t$ 1854. 

Tnarahum Skadboldtunum Grev., Trans. Micr. Soc Lond 10. a8 186a. 

For synonymy see Boyer, Proc. Acad. Phila. 53 709, 1901, and 
Mann, Contr. U. S. Nat. Herb. 10: 310, 1907. Peragallo separ- 
ates T. orbiculatum and T. shadboUtantm only because t^e first 
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name, which has priority, is not appropriate to the second on account 
of outline. As the outline is not essential and as forms occur on 
the coast of Barbadoes which are intermediate, they are considered 
here as the same Lampnscus ktUontt A Schmidt, Atlas, pi 80, 
f. ii, from Colon, appears to be a variation of this form Tn - 
cerattum gtbbosum crenulatum Grun., which, apparently, is equi- 
valent to Biddulphta crenulala Walker (Some New and Rare 
Diatoms, Walker and Chase, pi a, f 7 1887) occurs in Pacific 

soundings. In specimens observed the difference between it and 
B orbiculata is in the crenulation of the margin. 

Valves triangular, with convex sides, or orbicular Processes 
three or more, Targe, elevated and truncate A short spine is fre- 

a uently found near one or more of the processes Surface punctate, 
le puncta in radiating lines Connective zone much elongated, 
with puncta in longitudinal and oblique rows, about 6 m 10 |x. 
L of side 60-90 pi 
Type locality. Natal 

Distribution Marine Honduras Coast of Barbadoes 
Illustrations Shadb , Trans Micr Soc Lond , 2 pi 1, f 6, 
Janisch & Rab., in Rab Beitr Alg 1 pi 2, f. 5, Grun .Trans Roy. 
Micr Soc 18.pl 196, f 2, 1877, A Schmidt, Atlas, pi 80, f 19,20. 

jo. Elddulphlft bilmn (Ehrenb) Brightw , Quart Jour Micr Set 7 t*i tSso 

Zygouros baiaena Ehrenb , Mikrogeol f pi 35 1854 

Zy%oceros radtatus Bailey, Smith Contr t 7 11 1854,. 

Valves elliptical or angular Surface nearly flat, slightly elevated 
at the angles, finely reticulate, the reticulations about 8 m iop, 
radiating in the smaller forms but transverse in the middle in the 
larger valves. Connective zone with parallel rows of fine puncta 
L of v. to 231 (i 

Distinguished from B arctica by its much finer reticulations In 
B arctica the cells are finely punctate but the puncta are not evident 
in B baleana. Forms occur, however, which appear to be inter- 
mediate between the two The distinction can be readily seen by 
a comparison of H. L Smith’s Type Slide No 624 and the common 
forms from Port Townsend and the Pacific coast and by Peragallo'a 
figures in Diat. Mar Fr., pi. 105, where f 1 and 2 represent B baia- 
ena and f. 3, given as B. baiaena arctica, is an elliptical variety of 
B, arctica. 

Type locality Arctic Sea. 

Distribution: Marine. Arctic Sea. Greenland. McCormack 

Bay. Nova Scotia Colon* 
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Illustrations ■ Ehrenb , Mikrogeol., pi. 35, A, 33, f. 17. Bailey, 
Smith Contr , 7: f. 39; Bnghtw., Quart. Jour Micr. Sd., 7: pi. 9, 
f 15. 1859; Perag., Diat. Mar. Fr , pi. 105, f. 1, 2. 

3i BMdwJphi* aictlca (Brifbtw) Boyer, Proc. Ac»d PhiU., jj 714* **oi 

Truer ahum orckcum Bnghtw , Quart Jour Micr Sci 1*350 1855 

Tntontum arcHcum (Bnghtw ) Cteve, Bih. Sv Vet *Akad Hanot i u 8 

im 

Valves elliptical or angular, with straight, concave or convex 
sides. Angles scarcely elevated. Surface of valve reticulate or 
cellular, the cells irregularly pentagonal or hexagonal, about 3 in 
10 |x, usually larger at the semi-radius, radiating from the centre, 
distinctly punctate Angles finely punctate m parallel rows. 
Connective zone with coarse puncta in longitudinal rows. Zone 
view usually quadrangular, but occasionally showing the surface 
of the valves much elevated L. of side quite variable, usually 
about 125(1. 

Type locality Beachy Island, Arctic Sea 

Distribution Marine Arctic Sea Pacific coast 

Illustrations’ Bnghtw, Quart Jour. Micr Set , 1 pi 4, f. n; 
A Schmidt, Atlas, pi 79, f 12 ; Perag , Diat. Mar. Fr , pi. 104, f. 1, 2. 

Btddulphta archca fomosa (Bnghtw ) Perag , Diat Mar Fr , 
379. pi. 104, f 3, 5. 1902. Tnceraltum formosum Bnghtw, 
Quart. Jour. Micr. Sci. 4* 274. pi 17, f. 8. 1856 Valves three, 
four or five angled, with concave sides, less obtuse angles than in 
the type and with reticulations 5-6 m 10 |i. Intermediate between 
the type forms of B. arettea and B. balaena, to the latter of which 
it is united by Van Heurck (Treat. Diat , 61 1696) A Schmidt, 

Atlas, pi 79, f. 2-4. Pacific Coast and in the pentagonal form on 
the coast of Barbados. 

Btddulphta areftea caUfomtca Grun , A. Schmidt, Atlas, pi. 79, 
f. 5, 8. Occurs three and four angled Pacific Coast 

Btddulphta archca japomca Grun., A. Schmidt, Atlas, pi. 79, 
f. io, 11. With nearly straight sides. Pacific Coast. 

Btddulphta archca campechtana Grun , Van Heurck, Syn. Diat. 
Beg., pi. 1 13 , f 1 Triangular, with straight sides. Campeche 
Bay.i 

Btddulphta archca sexangulata Boyer, Proc. Acad. Phila. 53: 715. 
1901. Six angled, with concave sides. Markings a-aH in 10 1&. 
Diam. 170*11. Coast of California. Not Tneeratium sexangulahm „ 
Grev. 
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it BUdm IpUm 1 — 1 mam (Temp. k Mn) Mum, Contr U S. Nat. Hab. io*i jof. 1007 
Tnttrahum lumnontm Temp & Bran , Mini Soc. Phya Hut Nat. Gratae 
yf 62 1889. 

Valves triangular, with slightly convex sides. Angles scarcely 
elevated, punctate. Surface Of valve with rounded cells, 3 in 10 |i 
in the centre, 4 in 10 |* near the sides. Border hyaline. Diam. of 
v. 83-15311 (Brun and Mann, in part} According to Mann 
the cells are without the central dot occurring in the Japan form 

Type locality Sendai, Japan, fossil deposit. 

Distribution Coast of California and Behnng Sea (Mann). 

Illustrations M6m. Soc. Phys Hist Nat Geneve 30* pi 6,f.3; 
A Schmidt, Atlas, pi 159, f. 6, Contr U. S. Nat Herb. io 1 . pi 46, 
f. 5 

33 BkMolphla rattle* (Mtnn) 

Trtgonxum rusHcnm Mann, Contr U S Nat* Herb io* 294 1907 

Valves triangular, with convex sides and produced, rostrate* 
capitate angles. Surface with coarse and scattered reticulations, 
about 4 in io |i at the centre, radiating and decreasing to about 7 
m 10 p. at the border A minute spine at the end of each process 
or angle L. of side 60 p (ex icone) 

7 yPt locality Behnng Sea (Mann ) 

Distribution' Marine Known only from the type locality. 

Illustrations Contr U S. Nat. Herb 10 pi 51, f. 4. 

34 Bt d duplhfa l flml (Ehrenb.) Van Heurck, Syu, Diat Bel* , toft >883 

Truer ahum favus Ehrenb , Ber Akad Berlin, 159 1839 

Valves triangular or quadrangular, with straight or slightly 
concave or convex sides Angles produced into hom-hke, obtuse 
processes Surface slightly convex, divided into large, hexagonal 
cells arranged in rows parallel to the sides Inner surface of valve 
finely punctate, the puncta, about 18 in 10 n, radiating in undulating 
rows from the centre. Zone view quadrangular, with puncta in 
quincunx. Frustules attached by tneir angles in zigzag chains, 
usually found free L of side about 150 n 

Type locality Europe 

Distribution Marine. Atlantic Coast, especially the Gulf of 
Mexico. 

Illustrations Ehrenb , Ber Akad Berlin pi. 4, f. 10. 1839; 
Mikrogeol pi 19, f 17; Van Heurck, Syn Diat. Belg., pi 107, f 
1-5; A. Schmidt, Atlas, pi. 82, f 1-4, Boyer, Diat. Phila., pi. 6, f. 6. 

Btddulphta favus satula (Bnghtw ) Valves as in the type form 
but smaller and with the cells not always parallel to the sides. 
7 ncerattum satulum Bnghtw., Quart Jour. Micr. Sci. i* 250. 
pi. 4, f. 9 * 1853. A Schmidt, Atlas, pi 84, f 6 Campeche Bay. 
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Colon. Forms occur intermediate between the type and the 
variety. 

Tricerattum muricatum Bnghtw., Tncerattum megastomum 
Bnghtw., and Tncerattum fimbnatum Walhch, are sometimes con- 
sidered as equivalent to Btddulphta favus but as their type forms 
are not North American they are not here described. 

35 Btddolphla ifinla (Gnin ) Van Heurck, Exp. Antarct Beige DUt at 1909. 

Tncerattum affine Grun , in Van Heurck:, Syn. Diat Beljf pi 108. 1881. 
Valves triangular, with straight sides Angles produced into 
small, horn-like, obtuse processes Surface convex, with unequal, 
hexagonal cells in irregular, subradiate rows, not parallel to the 
sides, smaller at the border Inner stratum finely punctate, the 
puncta radiating from the centre. L. of side 150 p. 

Type locality "Unknown fossil deposit.” 

Distribution Marine. Fernandina, Florida West Indies Rare. 
Illustrations Van Heurck, Syn. Diat Belg , pi. 108, f. 3 

34 BMduJphte ftiwodk (Bright* ) Boyer, Proc Acad Philo 53 706 1901 

Tncerattum grande Bright* , Quart Jour M ter Sci I 249 1853 

Tncerattum grande septangulatum Kit ton, in A Schmidt, Atlas, pi 85 1885. 

Valves three to eight angled, larger than in B favus. Cells large, 
hexagonal Puncta of the lower stratum sometimes 7 in 10 u 
L of side to 281 |i. 

Type locality Indian Ocean 

Distribution Marine Colon. Pacific Coast. 

Illustrations Brightw , Quart Jour Micr Sci. 1 pi. 4, f 8; 

A Schmidt, Atlas, pi. 82, f. 5, pi. 85; f. 1, 2 

37 Blddulphta robertsfauia (Grev) Boyer, Proc. Acad Phils., 531 707 1901 

Tncerattum roberlstanum Grev , Quart Jour Micr Sen Ser , 3 3*331 1863* 

Valves triangular or quadrangular, with convex sides. Surface 
convex, with hexagonal cells subparallel to the rides. Processes 
short, cylindrical, obtuse Inner plate of valve punctate as in 
B favus. One or more short, stout spines usually occur on each 
ride. L of side to 148 (i~ 

Type loealtty. Queensland. 

Distribution Pacific Coast. Gulf of Mexico 
Illustrations Grev., Quart. Jour Micr Sci , Ser. 2, 3 pi. 9, f 9; 
Trans Micr. Soc Lond , 14: pi. 2, f 22. 1866; A. Schmidt, Atlas, 
pi. 82, f 14, 15, pi. 83, f. 2-7. 

3I. Blddulphla catupeehlana (Grun.) Boyer, Proc Acad Phtta., 53: 707 xpoi 

TnetraHum eempecktanum Grun , Cleve, Bib. Sv Vft -Akad. Handl. 5*: , 
16 1878 

Tncma ti um alternant A. Schmidt, Atlas, pi. 78 (in errors) 

Valves pentagonal, with sides tumid in the middle, prodl»cing-a 
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decagonal outline. Processes at the angles short, conical, obtuse. 
Surface slightly convex, reticulated, the cells hexagonal, nearly equal 
about 2 in 10 p The inner plate of the valve is punctate as in 
B favus Diam. of v 72-125 (i. 

Type locality Campeche Bay. 

Distribution Marine Virgin Islands. 

Illustrations Cleve, Bih Sv Vet-Akad. Handl. pi 5, f. 28; 
A Schmidt, Atlas, pi 78, f 18-20. 

J9 Blddulpfabi aat*dUuTi*iM (Ehrenb.) Van Heurck, Syn. Dint Bel*., >07 (Ms 
AmphUetras antedxlvmana Ehrenb , Ber Akad Berlin, 62 1839 

Valves quadrangular, with sides slightly or deeply concave and 
round angles Processes large, very short and truncate, frequently 
unequal Surface with coarse, rounded, quadrate or hexagonal 
reticulations, smaller at the centre from which they radiate, forming 
concentric circles, about 3 in 10 \l, with thickened wails. Secondary 
layer punctate Ends of processes minutely punctate L of 
side 59-11511 

Type locality Greece 
Distribution Atlantic and Pacific Coasts 
Illustrations Ktitz , Bac pi 29, f 86, Brit Diat , 2 pi 44, f 318, 
A Schmidt, Atlas, pi 99, f 1-4, Van Heurck, Syn Diat. Belg, 
pi 109, f 4-5; Boyer, Diat of Philadelphia, pi 6, f. 3 

40 Blddulphtai bftquadmta (Joniidi) Boyer Proo Acad Phil* S3* 7«7 iqoi 
Trtceraitum btquadralum Jamach, A Schmidt, Atlas, pi 98, 

Valves quadrangular, with slightly concave sides Angles 
rounded, with short, truncate processes Surface with coarse 
reticulations, about 2^ m 10 p, the walls of which correspond 
partly to the meshes of a coarser network which is unequally but 
symmetrically distributed, producing the appearance of an in- 
scribed square L of side 92-112 p. 

Type locality Yucatan 

Distribution Marine Gulf of California 

Illustrations A Schmidt, Atlas, pi 98, f 4-6 

41 BWulphlu pmtacrtuM (Ehrenb ) Boyer, Proc Acad Phils , JJ 717 1901 

Ampkiptntat pentacnmu Ehrenb , Ber. Akad Berlin, 10 1840. 

Tnetrokum pinUunntu WalUch, Quart Jour Micr Sd , 6 249, 1858 

Valves quadrangular or pentagonal, with concave sides Angles 
produced, with short, rounded processes. Surface nearly flat, with 
hexagonal reticulations, 5-7 in 10 pi, radiating from the centre. 
Hie walls of the reticulations being more robust in some parts than 
in others, there is produced a coarse network of various design 
extending over the entire surface Spines usually occur, one or 
more between the processes, nearer the border than the centre 
Zone with'markmgs in quincunx. Diara 70-9211. 
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Type locality: Aegina. 

Distribution Atlantic and Pacific coasts. Common in the 
Caribbean Sea. 

Illustrations’ Ehrenb , Mikrogeol., pi. 19, f. 59 (cone only); 
Wallich, Quart Jour. Micr.Sci., 6 pi 12, f. 10-14, A. Schmidt, Atlas, 
pi 98, f. 7-1 1. 

4 * BAddnlpfelft W (Grey ) Boyer, Proc. And Phil* 53 7 *T rpor 

AmpktUtras elsgans Grev , Trans. Micr Soc. Load , 14 9 1866. 

TnmaHum degans (Grev ) Gnm , Van Hmrck, Syn Dlat Bdg , pi 109. 
1881. 

Valves quadrangular, with sides slightly concave. Angles with 
short, cylindrical processes. Surface depressed at the centre, 
granulate, the granulations in radiating rows, about $ in iqil, 
closer near the border Hyaline interspaces between the angles 
and the centre produce the appearance of an inscribed square. 
L. of side 60-90 (a. 

Type locality Monterey, Cal , fossil deposit 
Distribution Marine Campeche Bay 

Illustrations Grev , Trans. Micr Soc. Lond , 14 pi 2, f 24; 
Van Heurck, Syn Diat Belg , pi 109, f. 1 , A Schmidt, Atlas, 
pi. 99, f 10-13 

4J, BMdulphta ornata (Shadb.), forma (rfrafooa perm (Crun ) 

Tncerottum omnium (Shadb ), forma tetraiona parva Grun , A. Schmidt, 
Atlas, pi 98 1886 

Valves quadrangular, with concave sides and small, rounded 
processes Puncta radiating from the centre, 6 in 10 p, interrupted 
by irregular, hyaline lines which traverse the valve obliquely in the 
direction of the processes and form an inscribed square distant from 
the sides. L of side 35 (i 

Amphitetras ornata Shadb , from Port Natal, Trans Micr Soc., 
Lond , 2. 16. pi 1, f. 10 1854, is marked with more numerous 

hyaline lines It is probably to be considered, with the above, as a 
variation of Btddulphia pentacnnus (Ehrenb ) Boyer. 

Type locality' Campeche Bay 

Distribution Marine Known only from the type locality. 
Illustrations: A. Schmidt, Atlas, pi. 98, f. 18. 

44 * BMdulplHa t. Whirl wn (Briabtw ) Boyer, proc. Aced. PWhu, si* 71 *. ipor. 

Truer attum labettanum Bright*., Quart Jour Micr Scl , 4. 275. 1836. 
Truer ahum venulenm Grev., Trans. Micr. Soc. Lond , la 90. 1864. 
Trieeretnm brewinsmum Grev., Trans. Micr. Soc. Lead , 13: toi 1863. 

Valves triangular, with straight or slightly convex aides and some- 
what acute angles Angles slightly elevated. Numerous r short 
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costae extend inwards from the sides Surface slightly elevated 
at the centre, With a few scattered puncta which are more numerous 
on the angles. The angles are sometimes divided from the central 
port by costate lines L. of v. 60-160 p. 

Type locality Honduras 
Distribution Marine Campeche Bay 

Illustrations: Bnghtw , Quart Jour. Micr Sd , 4* pi. 17, f. 15; 
Grev., Trans. Micr Soc. Lond., 12* pi 13, f 21, 1864; pi. 9, f. 26. 
1865 

45 Btddulphla lltmtoi (Btiley) Van Hcurck, Sytu [Hat. Bdg., sot tM$. 

TrtceroHum alternant Bailey, Smith Contr. 2 40. 1851. 

Tricerattum utnabik Brighter , Quart Jour. Micr Sd 4* 275. 1896. 

Valves triangular, occasionally quadrangular, with straight or 
somewhat unevenly concave sides Angles slightly elevated, 
rounded, separated from the central part by costate lines From 
the sides extend costae indefinite in length and direction. Surface 
with granules irregular at the centre, 5-6 in 10 p, decreasing at the 
border to 8 in 10 p, and in rows on the angles Zone narrow. 
Frustules frequently geminate L. of side 50 p Variations occur 
with unequal sides and sometimes with more minute punctation 
Type locality Atlantic Coast. 

Distribution • Marine and brackish Aestuaries of the Atlantic 
coast. Rice fields of Georgia 

Illustrations. Bailey, Amer Jour Sci ,48 pi 4,f 25 1845, Smith 
Contr 2* pi , f 55, 56, Bnghtw., Quart Jour Micr Sci. 4 pi 17, 
f 19; A Schmidt, Atlas, pi 78, f 9-17; Boyer, Diat Phila , pi 6, 
f. 7. 

Btddulphta altemans tenutpunctaia Mereschk , Polynesian Dia- 
toms, (Scripta Botamca, Horti Universitatis Petropolitanae, Fasc 
18, 27. pi 5, f 14, 1902) Puncta 8-10 in 10 p L of side 40 p 
Coast of California. Port Townsend Bay, Wash. 

46 Bltfdulphls trlMlca (Balky) Boyer, Proc Acad Phfla., 53 710 1901 

Truer ahum trunlcum Bailey, Pritchard, Infusoria, 854. 1861 

Valves tnangular, with concave sides and rounded angles which 
are elevated into large, globose processes and separated by hyaline 
apparent costae Surface convex, with a few unequal, rounded 
granules in the centre, smaller and closer, somewhat angular on the 
pro ces s es , 4-6 in 10 p. L of side 125-150 p. 

Type locality: West Indies. 

Distribution Marine. Campeche Bay. 

Illustrations A Schmidt, Atlas, pi. 78. f 5 - 8 . pi 112. f 17. 18, 
Pritchard, Infusoria, pl« 6, f 27 
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47 glrfdutpht* ftatfUonua (Ckve) Boytr, Froc Acad PbUa. jji 7** ipor 
Trutrohum ankUonm Cleve, Bih Sv. Vet -Akad. Hand! 3*. 16. 1878, 

Valves four or five angled, with concave sides. Angles produced, 
obtuse. Surface slightly convex, with rounded granules, 6-8 in 
io pi, somewhat concentric at the centre, radiating toward the 
processes. Diam. 90-115 p 
Type locality. Virgin Islands 
Distribution Marine. Campeche Bay. 

Illustrations Cleve, Bih Sv Vet -Akad Handl. 5* pi 5, f 29; 
A Schmidt, Atlas, pi 99, f. 14 

48 Bkftdutphia reticulum (Ehrmb ) Boyer, Proc Acad Phlia., 53 794* ipoi 

Trtcer ahum reticulum Ehrenb, Bar Akad Berlin, 27 1843. 

Truer ahum uulftum Shadb , Tran*. Micr Soc Lond 2* 13. 1854 
Tncerakum punctatum Bnghtw , Quart Jour Micr Sc! 4* 275. 1836 

Valves triangular or polygonal, with straight or slightly concave 
sides Angles rounded, sometimes produced. Surface slightly 
elevated at the centre and angles Puncta 4-5 m 10 p, irregular and 
unequal, smaller at the angles Groups of puncta sometimes occur 
arranged in three or four circles L of side usually about 50 p 
Type locality Richmond, Va., fossil deposit. 

Distribution Marine and brackish Common in aestuaries 
Illustrations Ehrenb , Mikrogeol , pi 18, f 50, pi 33, 16, f 13, 
Shadb , Trans Micr. Soc Lond. 2* pi 1, f 4; Bnghtw, Quart. Jour. 
Micr Sci 4 pi 17, f 18, A Schmidt, Atlas, pi 76, f 4,9-12,19,20, 
Van Heurck, Syn Diat Belg , pi 109, f 7, 8, Boyer, Diat Phila , 
pi. 6, f. 5 

40* Blddulphta Jucsttmta (Grim.) Boyer 

TriceraUum jucaUnte Grun*, A* Schmidt, Atlas, pi 76 1882. 

Valves triangular, with straight sides and rounded angles Sur- 
face with rounded, irregular and scattered puncta, 2-3 in 10 p. 
Angles slightly elevated, with puncta 8-10 in 10 p, indistinct. 
L. of side 90 p. This may be a variety of T nceratium elegans Grev. 
, Type locality Campeche Bay. 

Distribution Marine. Known only from the type locality 
Illustrations, A Schmidt, Atlas, pi 76, f. 13. 

so B ld du lp h l a parrula (Jtnltch fc Rob.) Boyer, Proc. Acad. Phila., 53 7*5* spot 
Amphtetras parwula Jantach & Rab , Beitr. Alg 1: 4. 1863. 

TnctraHum wnahdahm Grev H Tran* Micr Soc. Lo nd . 13* 102. 1865. 

Valves quadrangular, with deeply concave sides producing a 
cruciform outline. Angles rounded, slightly elevated. Surface 
with minute puncta concentric around an indistinct nodular centre 
and in parallel rows on the angles, about 10 in 10 u. The space 
between central part and the angles is hyaline. Diam. erf v. to 
38 p. 
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Type locality. Honduras 

Distribution Known in N America from the type locality only 

Illustrations Janisch & Rab , Beitr. Alg pi. I, f. 4, Grev , Trans. 
Micr. Soc. Lond. 13* pi 9, f 17, A. Schmidt, Atlas, pi. 77, f 34 

Speaes Reported or Unclassified 

teatuiliM Lcud Ann Jard Bot Bnltenn xxtao xlp? 

Valves elliptical, convex Processes inflated at the base, placed 
obliquely opposite A row of spines on the border. Surface finely 
punctate, covered with short spines at irregular intervals L of 
major axis 170(1 Apparently near Btddulphto caltfornica (A 
Schmidt) Boyer, Proc Acad Phila 53 71 1 1901 

Type locality Java 

Distribution Marine St Croix St Thomas (Oestrup). 

Illustrations Leud , Ann Jaid. Bot Buitenz. 11 pi 6, f. 3 

Tricars tium rsdloUtum Jaabch, A Schmidt, Atlas pi m 

Valves triangular, with rounded angles From near the centre 
puncta, 9 in 10 pi, radiate in somewhat curved, fasciculate rows, 
slightly decreasing to the border, the rows parallel to those in the 
middle. The hyaline interspaces between the fasciculi form ap- 
parent radiating lines L of side 55 p This form is not Biddul- 
phoid and is similar in markings to Cosctnodtscus from which it 
differs in oudine only It may be proper to place it under Pseudo ■ 
tncerattum In some specimens minute apiculi occur within the 
border. 

Type locality ? Gazelle Expedition. 

Distribution Marine Gulf of California 

Illustrations A Schmidt, Atlas, pi 151, f. 37, 38 

Tncerattum heterosttctum A. Schmidt, Atlas, pi 151, f 28, is an 
und escribed form from Campeche Bay It is roscinodiscoid in 
structure and ascribed to Cestodtscus ctnnamomeus Grun. 

Tncerattum cosctnotdes Grove & Stuart, Jour Quek Club II 
2. 327. pi 19, f. 13. 1886. Tngonium cosctnotdes (Gr. & St) 
Mann, Contr. U. S. Nat. Herb io 1 : 292 1907. Valves tri- 

angular, with straight or slightly concave sides and subobtuse 
angles. Markings hexagonal cells, about 5 m top at the centre 
and decreasing to the border L. of side 48--160 p (acc to Mann) 
Behring Sea (Mann). This appears to be a triangular form of 
Cosctnodtscus and occurs fossil in the Oamaru, N. Z., deposit and 
in the deposits of Nottingham, Md , and Barbados. 

fr 

34. I8THMIA Af., Cootp Crit Dial., 59 xSja 

Frustules rhomboidal jot trapezoidal, asymmetrical to the longi- 
tudinal axis, stipitate, epiphytic or parasitic. Valves dissimilar, 
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elliptical or ovate, convex, the end of one valve elevated into a 
protuberance or beak attached to the stipe, the other valve rising 
in a gradual elevation toward one end. Zone well developed, 
frequently persistent and enclosing young frustules. Chromato- 
phores rounded granules on the wails of the cell. 

Type species, Isthnna obhquata (Lyngb ) Ag 
Valves with costae converging from the margin. i I. nervosa 
Valves without costae, equal. 2. I. enervu 

Valves without costae, unequal. 3. I. mtntnta 

1 Uthmlt Mrvoit Kata., Btc 137 i*44 

Dutioma obiupuUum Lyngb , Tent. Hydroph. Dan , 181 1819 

Itthmui obh^uaia (Lyngb ) Ag , Conap Cnt Diet., 55 183a 

Valves with costae from 10-50, converging from the margin, 
elliptical or ovate, with rounded cells about 3 in 10 p. Zone well 
developed, With large cells on its border On one valve the small 
cells of the beak attached to the stipe are about 5 in 10 p. L of 
frustule about 264 (t. L of v 198 (i 

Type locality North Atlantic. 

Distribution Marine Atlantic and Pacific Oceans 

Illustrations Katz , Bac pi 19 f 5, W. Smith, Syn Bnt. Diat., 
2. pi 47, A Schmidt, Atlas, pi. 135, f 1-6, J D Cox, Amer. Jour. 
Micr., 3.97, 125 1878. 

2 Uthmte <m n U Ehrcnb , Inf , 209 1*3* 

Conferva obJigucia T £ Smith, Eng Bot pi 1880 1814 

IstkmuUa entrms (Lhrenb ) Oeve, Bih Sv Vet -Akad Handl i" 10. 1873 

Valves without costae Cells of the beaks not so small as in 
I. nervosa, while the cells of the zones are smaller than those of the 
valves. Frustules usually elongated and smaller, otherwise as in 
I. nervosa. 

Type locality. North Atlantic. 

Distribution Marine Honduras 

Illustrations W Smith, Syn. Bnt. Diat , 2: pi. 48, Pntchard, 
Infusoria, pi. 10, f 183, Van Heurck, Syn Diat. Belg , pi 96, f. 1-3; 
A. Schmidt, Atlas, pi 136, f 1, 3, 6, 7. 

In a note to "Biddulphoid Forms” in Proc. Acad Phila., 53* 
689. 1901; it is stated that "the figure given by J. E. Smith in 
English Botany, plate 1889, under the name Conferva obhquato is 
undoubtedly I. enmts as it does not show the costae.” As, how- 
ever, the onginal name has been variously applied to forms with 
and forms without costae by different authors the names given by 
Ehrenberb and KQtzmg are here retained. 
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1 latluni* iHili— Harr. I Ball . U S. Exp! Exp. 17: 176 iHx 
lUkmto hnS*guma Grun St EiU., Hedwigia, 20. 1867 
Isthmus captnm Grun , A. Schmidt, Atlaa, pf 136 

Frustules smaller and more elongated than in I. nervosa and 
I enenns Valves unequal, one usually having ridged elevations. 
Cells of the valves i in 10 p and 3 m 10 p on the connective zone. 
Secondary markings minute puncta in longitudinal rows within the 
reticulations 

Type locality Barbadoes deposit 
Dtslrtbutton’ Marine Campeche Bay Honduras 
Illustrations Harv & Bail U. S Expl. Exp 17. Algae pi 9, f n; 
A Schmidt, Atlas, pi 136, f 4, pi. 145, f 1-4, 9 

31 HKMIAULUS Ehrenb Ber Akad Berlin, 199 1844. Em Heiberg Conap. DIat , aa 

1863 

Frustules quadrate, compressed, free or in short filaments 
Valves elliptical, frequently septate or apparently so, with angles 
produced into processes or horns tipped with a spme Surface 
coarsely cellular or punctate 
Type species, Hemtatdus polycistinorum Ehrenb 
Valves elliptical, not septate, with long 
horns _ 1 H kittonu 

Valves elliptical, septate, with short horns 2 H bipons 

Valves lanceolate, with a longitudinal keel 3. II polyctsttnorum 

s Hunlaultu klttonll Grun , Van Heurck, Syn. Dint Belg., pi io6w i88z 
Hemtaulus f sp Kitton, Jour Quek. Club, 2 171 1870 

Valves elliptical, not septate, with long horns, sop. in length, 
having a spme at each apex and one below it. Surface, including 
horns, punctate, the puncta about 10-15 in 10 p, irregular on the 
valve, parallel on the processes. L. of v. 16-19 p Spores globular 
Type locality Jutland fossil deposit 
Distribution. Marine Vera Cruz. Rare. 

Illustrations Kitton, Jour. Quek Club, 2. pi 14, f. 11 , Van 
Heurck, Syn Diat Belg., pi 106, f 6-9, A. Schmidt, Atlas, pi. 142, 
f-4. 

* HmbIbuIiu blpooa (Ehrtnb.) Gnu., Dcnka. Akad Wien. 4 * 13. (Me 

Zygoctros t bipotu Ehrenb., Ber. Akad. Berlin, 373 1844. 

Valves elliptical, concave, with short home tipped with a spine, 
divided transversely by two septa. Surface coarsely cellular or 
granulate, the cells 4-5 in 10 p. L. of v. 35 (t. 

Typo locality Nottingham deposit. 

Distribution ■ Marine. Arctic Sea. Salem and Dorchester, Mass, 
(in post glacial deposit). 

Illustrations ■ Van HeUrck, Syn. Diat. Belg., pi. 103, f. 6-9. 
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j. lUmkmltta potyctotinorua Ehrenb., MlkroftoL, pi 36, i8s4* 

Valves lanceolate, concave, with a narrow, longitudinal keel on 
the surface and with strong horns variable in length, tipped with a 
stout spine Surface with coaree granules, prominent on the 
horns L. of v. to 1 25 p L of horns to 84 p or more Quite 
variable 

Type locality Barbadoes deposit 

Distribution. Occurs in dredgings and may be of fossil origin. 

Illustrations Ehrenb., Mikrogeol , pi 36, f. 43; A Schmidt, 
Atlas, pi 143, f 23-29 

The above three species are all of rare occurrence and are ad- 
mitted here with some hesitation as forms extant on the coast 

36 TRINACRIA Heiberg Comp Diat, 49. 1863 

Valves triangular, with more or less concave sides Angles with 
elevated processes usually tipped with a mucron or Bpmes Sur- 
face punctate Resembles Hemtaulus except in outline. 

Type species, Tnnacna regtna Heib 

1 Trtaacrfai piUolua (Ehrenb ) Grun , Denka Akad Wien. 48 16. 1884* 

Trictrattum pileolus Ehrenb , Ber Akad Berlin, 905 1844. 

Valves triangular Surface with scattered puncta smaller in the 
centre Margin with a row of large cells about 3 in to p Angles 
usually unequally elevated, with scattered puncta, sometimes tipped 
with small spines L of side to 105 |i. 

Type locality Simbirek, Russia (fossil) 

Distribution Marine Barden Bay, Greenland Port Antonio, 
Jamaica 

Illustrations Ehrenb , Mikrogeol , pi. 33, 21, f 17, Grun., Denka 
Akad Wien 48 pi 2, f 59, 60; A Schmidt, Atlas, pi 97, f. 11-14; 
Boyer, Diat Philadelphia, pi. 6, f 9 

7 Anauleae 

1 Anaulus Valves elliptical, divided into three parts by septa 

2. Eunotogramma. Valves lunate, divided by two or more, 
sometimes numerous septa. 

3. Huttoma. Valves elliptical, with a truncate process at one 
end. 

4 Terpstnoi. Valves elliptical or triangular, with undulating 
sides, septate, the septa sometimes curved at the ends, prominent 
in son e view. Puncta irregular. 

5. Porpeta Valves rounded at the ends, inflated in the middle, 
septate. Puncta scattered. 
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37 ANAULU8 Bhrenb, Ber Akad Berlin, 107 1844. Em Grun, in Van Heurck, Syn. 

Diat Bdf , pi toa 1881 

Frustules quadrate Valves elliptical, divided by septa into 
three parts. Surface slightly convex, punctate 
Type species, Anaulus btrostralus Grun 
Septa straight. I A. btrostralus 

Septa curved 2 A. mxnutus 

i Ana ul u« btrostratua Grun , Van Hetirck* Sya. Dial Belg pi aa bit, 1U1 

Btddvlpkta btroitrata Grun , Verh Zool -Bot Gm Wien 13 138 1863 

Valves elliptical-lanceolate, sometimes constncted at the ends 
Central part quadrate Puncta scattered, about 4 m 10 p, more 
evident at the centre, at which a nodule is usually apparent L 
of v. 94-105 

Type locality Coast of Peru 
Distribution Marine Virgin Islands 

Illustrations Grun , Verh Zool -Bot Ges Wien 13 pi 4, f. 23, 
Van Heurck, Syn Diat Belg , pi 22 bis, f 15, pi. 103, f 1-3. 

a Aonulw mlxantiM Grun Van Heurck Syn Diat Belg , pi 103 1881 

Frustule with curved, capitate septa Valves elliptical Trans- 
verse septa two, dividing the surface into three equal parts Striae 
subtle, about 25 in io p L of v 17 [a 
Type locality Seychelle Islands 
Distribution Marine Bahamas Not common 
Illustrations Van Heurck, Syn Diat Belg , pi 103, f. 4, 5 

30 IUNOTOGRAMMA J P Wolwe BulL Phy M.th Acad St Wtcrsb, 13 343 <854. 

Frustules quadrangular, with sharp angles Valves lunate, 
divded into two or more septa Puncta usually in transverse lines 
Type species, Eunotogramma tnloculatum J F Weisse. 

1 Evnotoftnutttt* Im Grun., Van Heurck Syn. Dint Belg. pi iSSt 

Valves lunate, flat, obtuse Septa 2-8 or more, usually from 
4-6 Surface with indistinct puncta, scattered, 10 in 10 p. L of v 
35 (*• 

Type locality Florida 

Distribution Marine. Atlantic coast. 

Illustrations . J F. Weisse, Bull Phy. Math Acad St. P6tersb. 
13 pi 3, f 37, Leud , M 4 m Soc. Emul Cdtes du Nord, pi 9, f 
93-95. 1879; Van Heurck, Syn Diat. Belg , pt 125, f 6, 7, 9, 15; 
Boyer, Diat Philadelphia, pi. 7, f. 11 

u dihflt Grun., Vtn Heurck, Syn, Diat. Belg . pi ia$. 1881 

Valves more slender than in £. levs and with more numerous 
septa Puncta in transverse rows about 15 in 10 p. 
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Type locality Campeche Bay 
Distribution Coast of South Carolina 

Illustrations Van Heurck, Syn. Diat Belg., pi 126, f. 17-19. 
As intermediate forms occur between the two species it may be 
proper to unite them under E leoe. 


30. HUTTON 1 A Grove tml Sturt Jour Qoek. Club. Set a, ji 14a 1M7 

Frustules quadrangular, solitary or geminate, rounded at the 
angles. Valves with two septa extending a short distance within, 
elliptical, with a short, truncate process, as in Cerataulus, extending 
obliquely at one end on opposite sides Surface punctate. 

Type species, Huttoma altemans Grove and Sturt. 

1 Hottonte retehirdtil Grtm., Juki Bo^. Jihrcib, 119. 18S7 

Ctraiauiut t Retchardht Grun , Verh. ZooL-Bot Get. Wien, 13. 138 1863 

Valves elliptical, with narrow, oblique or curved septa Surface 
punctate, the puncta in irregular, transverse and longitudinal rowB, 
8-10 in 10 (t, L of v. 40-50 1 u 
Type locality Adriatic Sea. 

Distribution • Marine Virgin Islands. Caribbean Sea. 
Illustrations • Grun , Verh Zoo! -Bot Ges. Wien 13* pi. 4, f 22; 
A Schmidt, Atlas, pi 116, f. 4 


40. TWPSINOl Ehrenb Abb Akad Berlin. 401 1841 


Frustules quadrangular, concatenate or free Valves elliptical 
or triangular, constricted, or with undulating sides, septate, the 
septa prominent m zone view, either straight or curved at the ends 
Surface punctate, sometimes reticulate. 

Type species, Terpstnot mustca Ehrenb. * i 

Septa with inner margins curved and thickened 
Surface with coarse puncta. Valves elliptical, 
divided into three or more parts 
Septa bent near the edge. Surface punctate and 
reticulate. 

Septa capitate, not curved Surface punctate. 

Valves divided into five segments 
Septa extending half wav into the valves. Sur* 
face with coarse, indistinct puncta. Valyas 
Iobed at each end, inflated in the middle. 4. T. americana 

Septa short. Valves small. 5. T. minima 


1 T. mustca 

2 T. intermedia 

3 T. brebtssonit 


1. TopKaoe niMfca Ehrenb,, Abb. Akad. Bolin. pi. «. ilu. 

Frustules quadrangular, the septa with their inner margins curved 
and thickened, appearing like musical notes. Valves elliptical, 
with undulating sues, lobed at the ends, divided by septa into three 
or more parts. Surface with coarse puncta about 8 in 10 (t^Ansr 
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at the ends A central nodule is usually evident Puncta on the 
connective zone about 12 in 10 11 L of v. 150 p 
Type locality West Indies. 

Distribution Marine, brackish and fresh water Atlantic coast, 
southward Texas. Bermuda. Martinique Jamaica 
Illustrations Ehrenb , Abh Akad Berlin pi 3, f 4, Mikrogeol , 
pi 34, 6, A, f 8, A Schmidt, Atlas, pi. 199, f 9-13, pi. 200, f. 7, 8, 
Pritchard, Infusoria, pi 11, f. 47 

s T«rp*Ino« lntarmadJa Grim,, Denies, Akad Wien 48 59 1884. 

Valves as in T. mustca but with surface punctate and reticulated, 
the reticulations irregular and unequal, 2-3 in 10 p Septa bent 
near the edge L. of v 174 p 
Type locality Sierra Leone 
Distribution Marine Mobile, Ala. 

Illustrations A Schmidt, Atlas, pt. 198, f 65, pi 199, f 1-8, 
pi 200, f 1-6 

3 T«v*Ihm bn Mnal l (KUti ) Van Heurck, Treat. Diat., 453. 1S06. 

Pleurodesmum brtbusonu Kfltx , Bot Zeit , 348. 1846. 

Valves elliptical, with undulating sides divided by septa into five 
segments, punctate, the puncta 6 in io p Frustules quadrangular, 
with septa capitate but not curved Connective zone with puncta 
about 15 in 10 p L of v 66 p 
Type locality. Guiana 
Distribution Marine. Cedar Keys, Fla 

Illustrations Pritchard, Infusoria, pi 6, f. 23, A Schmidt, Atlas, 
pi 200, f 15-19, H L Smith, T S. 388 

4 Tarpinaoe murkaiui (Bailey) Rail*, Pritchard, Infusoria, 859* 1861 

Tetragramma amencana Bailey, Smith Contr 7 7. 1853 
Frustules quadrangular, with septa extending about half way 
into the valve Valves with undulating outline, lobed at each end 
and inflated in the middle, divided by septa into three or more 
segments Surface with coarse but indistinct puncta, about 6 in 
10 p. L of v. 59 p. 

Type locality Tampa Bay, Fla. 

Distribution Marine, brackish and fresh watef. Hudson River. 
Rockaway, L I. Charleston, S C St. Augustine, Fla 
Illustrations: Bailey, Smith. Contr. 7: f. I, A Schmidt, Atlas, pi. 
200, f. 9-13, Boyer, Diat. Philadelphia, pi. 6, f. 10. 

s< Tarpetaoa minima Bailer, Boat Jour Nat. Hist, 7 J40. 186a 

Frustules quadrangular. Valves divided into three parts by 
septa. In zone view the two septa at each end are short. (L. W. 
Bailey). " 
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The form is insufficiently described and figured 

Type locality. Pwr& River, Brazil. 

Distribution' Marine. Somesville, Maine (A. B. Aubert)? 

Illustrations L. W Bailey, Boat Jour Nat. Hist. 7. pi 7, f 54 

The above form listed by Prof. Aubert in Le Diatomwte 2. 142 
(as T minuta, in error) is admitted with hesitation as I have been 
unable to find it in the original material. 

41 PORPKIA Bailey, Ratfi, Pritchard, Infusoria, 850. 1861 

Frustules compressed, quadrangular, with angles more or less 
elevated into globular projections separated by deep septa which 
extend inward toward the centre in curved lines Valves oblong, 
inflated in the middle and at the ends which are separated by septa. 
Markings punctate, scattered in the middle part, closer at the ends. 

Type species, Porpeia quadriceps Bail 

i. Purp th qnadricapa Bailey In Ralls, Pritchard, Infusoria, 850 1861 

Valves rounded at both ends, inflated in the middle At the 
junction of each process with the valve a septum extends inward, 
curving and becoming parallel to the zone toward the centre. 
Puncta scattered on the surface of the valve, about 6 in io |x on 
the processes and in parallel rows on the connective zone L of v. 
29-136 |A. 

Numerous forms in Campeche Bay approach P quadrala Grev., 
Trans. Micr Soc. Lond , 13. 53, 1865, pi. 6, f 20, in which the 
processes are scarcely elevated and the septa extend in lines parade) 
to the zone 

Type locality "Gulf Stream " 

Distribution Campeche Bay Gulf of Mexico 

Illustrations' Pritchard, Infusoria, pi. 6, f. 6, Grev., Trans Micr. 
Soc Lond , 13 pi. 6, f 18, 19 1865; Van Heurck, Syn. Diat Belg , 
pi 95 bis, f 14 

B PENNATAE 

Transverse section of the frustule usually more or less elliptical or 
quadrate Chromatophores may be either placcochromatic or 
coccochromatic. Forms with a true raphe, not epiphytic or sessile, 
are more or less motile. 

Divided into three groups. 

1. Fragilanatae. Valves without a raphe, usually with a pseudo* 
raphe or median Ime 

2. Naviculatae. Either one or both valves with a true raphe. 

3. Sunrellatae Valves in which the raphe is concealed near 
the margin on one or both sides in a more or less elevated keel or 
wing. 
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IV. Fragilariatae 

The Fragilariatae are divided into three sections 

Tabellarieae. Valves symmetrical with respect to both the longi- 
tudinal and transverse axes; septate, not cuneate. 

Mendioneae. Valves symmetrical with respect to the longi- 
tudinal axis, asymmetrical to the transverse axis; cuneate. 

Fragilarieae. Valves of varied outline, not cuneate, coBtate or 
with transverse rows of puncta 

8 Tabellarieae 

s 

(a) Tabellamnae Frustules septate Valves alike 

(b) Entopylinae Frustules septate Valves arcuate, unlike. 

(a) TABELLARIINAE 

Frustules in zone view rectangular, in valve view linear or linear- 
elliptical, sometimes constricted in the middle, symmetrical to 
both axes, not cuneate, with two or more septa. Chromatophores 
numerous, granular 

1. Rhabdonetna Frustules with numerous septate partitions 
having one or several foramina T ransverse costae or rows of coarse 
puncta 

2 Tabellarta Frustules with from two to six nearly straight 
septa Transverse striae subtly punctate. 

3 Diatomella Frustules with two straight, perforate septa. 
Striae finely punctate 

4. Grammatophora Frustules with two sinuate, perforate, 
curved septa Transverse striae subtly punctate. 

5. Stnatella. Frustules with alternate partitions, septate or 
partly so 


42 RHABDONBMA K 0 U. B.c 126 1S44 

Frustules concatenate in filaments, quadrangular, composed of 
numerous septate partitions, with transverse costae or rows of 
puncta. Valves elliptical or linear-lanceolate, with a pseudoraphe 
and transverse apparent costae and punctate lines Partitions with 
one or more foramina Chromatophores in rosettes of various 
kinds, usually parallel to the septa A pyrenoid occurs in each 
chromatophore. 

Type species, Rhabdonetna mtnutum Ktitz. 

Foramen single, central. 

Valves lanceolate-elliptical Septate divi- 
sions in zone view alternating with single 
rows of puncta i R. arcuatum 

Valves elliptical, gibbous in the middle. 

Costae coarse, irregular 2. R. toreUti 
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Valves oblong-linear Costae alternating 
with alveoli 

Valves elliptical-lanceolate, tumid in the 
middle Costae alternating with rows of 
puncta 

Valves oblong, with concave sides Septate 
divisions divided into quadrangular cells. 

Valves elliptical, sometimes turgid in the 
middle Septate divisions divided into 
quadrangular .cells 

Foramen single, alternate Valves elliptic- 

lanceolate. 

Foramina three. Valves linear-lanceolate 

Foramina numerous Valves linear 


3 R. robustum 

4 R crottent 

5 R. subrostratum 

6 R ehrenbergtt 

7 R. mtnutum 

8 R. adnattcum 

9 R punctatum 


i Rhatxkmtma arcuAtum (Lynjb ) Ruts., Bac., ia6. 1144 

THatomo ora taium Lyngb , Tent Hydrophyt Dan , 180 1819 

Valves lanceolate-elliptical, with transverse costae reaching the 
peeudoraphe, 8 in io alternating with single rows of puncta about 
io m io ix Foramen single, large In zone view the hyaline 
angles are rounded, the septate divisions with transverse costae 
alternating with single rows of puncta as in valve view L of v. 
usually about 95 p, but quite variable 
Type locality Denmark. 

Distribution Manne Atlantic and Pacific Coasts 
Illustrations Lyngb , Tent Hydrophyt. Dan., pi. 62, f. B; Klitz., 
Bac , pi 18, f. 6, W. Smith, Syn Brit. Diat. 2: pi. 38, f 305, A 
Schmidt, Atlas, pi 220, f 17-22, Boyer, Diat Phila , pi 8, f. 1-3 
Rhabdonema arcuatum ventncosum Cleve, Bih. Sv. Vet-Akad 
Handl i u 24 pi 4, f. 21 1873 A small form, 25-30 11 in length, 

with gibbous sides and stnae 10 in 10 pu Greenland Davis 
Strait 


* RhabdoMflM torelUi Cleve, Bih Sv Vet-Akad Handl i» 24. l»T 3 

Valves elliptical, gibbous in the middle Costae coarse, 2-3 
in 10 p, united in the middle, sometimes irregular. Zone view 
quadrangular, divided by numerous costae. Striae 9-10 m 10 p» 
Foramen large L. of v. 96-140 p. (Cleve.) 

Type locality Greenland. 

Distribution Manne Known only from the type locality Rare. 
Illustrations Cleve, Bih. Sv. Vet.-Akad Handl. i u : pi. 4, f. 20; 
A. Schmidt, Atlas, pi. 218, f. 18-20 (?). 

Rhabdonema toreUn regulans Oestr., Meddelelser om Greenland, 
18 454 pi 8, f 98 1895. Costae more regular than in the 

type, 5 in 10 p. Stnae 12 in 10 p» L of v. 50 1» Greenland. 
(Oestr ) 1 
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) MtMOQMM rbbnatum Grun.. Verh Zool.-Bot Cm. Wien 12 10B iWa 

Valves oblong-linear, broad Costae m 10 (jl, reaching 

the undulating pseudoraphe, alternating with single rows of alveoli. 
Frustules in zone view with rounded, hyaline angles, the septate 
divisions alternating with oblong areolae about 4 in 10 p. Foramen 
large L of v. 120-220 pi (Grun ) 

Type locality North Pacific Ocean 
Distribution Marine Known only from the type locality 
Illustrations Grun Verh Zool -Bot Ges Wien 12 pi 5 (8), 
f 1, A Schmidt, Atlas, pi 217, f 30-32 

4 Rhabdoncma croslcrll (Ehrenb ?) Frlcke, In A Schmidt Atlas, pi aao 1900 

Strxalella cronertt Ehrenb , Mikrogeol , pi 35, A, f 14-16? 

Rkabdonema cr otter n (Ehrenb ) Grun , Verh Zool 'Dot Ges Wien ia 100 
1862? 

Valves elliptical-lanceolate, tumid in the middle Costae 5-6 
in 10 ti, alternating with single rows of puncta Frustule m zone 
view with hyaline, rounded angles, the septate divisions alternating 
with single rows of puncta Foramen large L of v 75 p. Van* 
able in outline and size 

Type locality Assistance Bay (Ehrenb )* 

Distribution Marine Pacific Coast 
Illustrations A Schmidt, Atlas, pi 220, f 4-9 
Ehrenberg'a figure apparently does not represent this form, and, 
as there is much confusion in the identification of the species, the 
only references to illustrations are to those m the “Atlas” which are 
exact figures of forms common on the California coast and north- 
ward 

5. Rbabdonema ttibroctrutum Tricke in A Schmidt Atlas, pi 121 1900 

Rkabdonema robustum Grun , in Mereschk , Polynesian Diatoms, 
(Scnpta Botanica, Universitatis Petropolitanae, Fasc. 18, 26. pi 6, 
f 10 1902?) Apparently not Grunow’a form in which the costae 

are stated to be 1)^-2^ in 10 pi 

Valves oblong, with concave sides and cuneate or subrostrate 
ends Costae transverse, reaching the pseudoraphe, about 8 in 
10 p^ alternating with single rows of puncta about 8 in 10 pi. Fora- 
men single, large In zone view the hyaline angles are rounded 
and the septate divisions are divided into quadrangular cells 4-5 
m 10 pi L of v 90 pi The zone view resembles R ehrenbergtt 
while the valve view approaches R biquadratum Brun. 

Type locality Long Island Sound 
Distribution Marine Pacific Coast 

Illustrations A Schmidt, Atlas, pi 220, f 30-32, pi. 221, f 2-8 
Rkabdonema subrostratum paraUelolaterale Fncke, m A. Schmidt, 
Atlas, pi. 220, f. 27-29 1900. Valves linear, slightly constricted 
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in the middle, with rounded, aubcuneate ends. Striae 7 in 10 p, 
coarsely punctate. Port Townsend, Wash 

6 Rhabdomma thranlMrftU Fricks, In A. Schmidt Atyt, pi. iio. igoo. 

Rhabdontma crtmertt Ralf*, in Pritchard, Infusoria, 805 1861, This 

form is sometimes referred to R ermertt (Ehrenb ) Grim from which it 
differs in zone view 

Valves elliptical, the smaller ones turgid in the middle, with 
transverse costae reaching the pseudoraphe, alternating with 
single rows of puncta, 8 in io p. Foramen single, large. In zone 
view the frustules are rounded at the hyaline angles and the 
septate divisions are divided into quadrangular cells, 4-5 m 10 p 
L of v. about 60 (i 

Type locality Coast of California. 

Distribution' Marine Pacific Coast Common 
Illustrations Pritchard, Infusoria, pi 4, f. 43, A Schmidt, Atlas, 
pi 220, f 12-16; H L Smith, T S 434 

7 RbabdoMinA minutum KQU,, Btc., 126 1R44. 

Valves elliptic-lanceolate, with transverse stnae, 8-10 in iop, 
punctate, the puncta about 16 in io p. Foramen single, the septum 
alternating above and below in adjoining partitions In zone view 
the angles are rounded but not hyaline. L of v. about 25 p 
Type locality North Sea. 

Distribution Marine. Arctic and Atlantic Oceans 
Illustrations Ktltz , Bac pi 21, f 2, 4, W. Smith, Syn. Brit. 
Diat 2 pi 38, f 306, Pritchard, Infusoria, pi. 4, f 41, Van Heurck, 
Syn. Diat Belg., pi 54, f 17-21, Boyer, Diat Phtla , pi 8, f 7, 
pi. 38, f 11, H L Smith, T S 435 

S Rhabdontm* tdrittkiim KOU-, Btc , 126 1844* 

Valves linear-lanceolate, with transverse stnae 8 m io p, punc- 
tate, the puncta about 15 in 10 p Foramina three, the septa 
curved ana somewhat thideened at the ends. In zone view the 
angles are hyaline, rounded or obliquely truncate L. of v. about 
95 

Type locality Adriatic Sea. 

Distribution Marine. Atlantic and Pacific Coasts. 

Illustrations' Ktltz., Bac., pi. 18, f. 7; Pritchard, Infusoria, pi. 13, 
f. 27 ; W. Smith, Syn Brit. Diat. 2 : pi. 38, f. 305; Van Heurck, Syn. 
Diat. Belg., pi 54, f. 11-13; A. Schmidt, Atlas, pi. 217, f. 17-26; 
Boyer, Diat. Phtla., pi. 8, f. 4-6. 

«. Bh a Mwiam a ponctatoaa (Harr a Ball.) Stotfdcr, Amr Mo. Mice, par it 114. tMo. 
Hyatotira punctata Hair A Ball , Proc Acad. Phils 6 . 430 1853. 

jRhabdon ma mirificum W, Smith, Syn. Bnt Diat 2 33. 1898. 

StriateUaf punctata Harv & Bail., U S Exp! Exp. 17. 181. 1882. 
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Valves linear, transversely striate, the striae 10-12 In 10 p, 
punctate, the puncta about 15 in 10 p. Foramina very numerous, 
irregular. In zone view the angles are rounded and hyaline, the 
partitions alternately interrupted in the middle L of v about 
100 p or more. 

Type loc&lUy. Tahiti 

Distribution Marine Honduras. Pacific Ocean. 

Illustrations' Bnghtw, Quart Jour. Micr Sa 7. pi. 9, f. 11; 
Harv & Bail , U S Expl. Exp 17* Algae, pi. 9, f 29, 30, Grun , 
Verh. Zool-Bot. Ges Wien 12 pi 6 (9), f 3, Janisch & Rab in 
Rab. Beitr. Alg. 1 pi 2, f 19, A. Schmidt, Atlas, pi. 217, f 1-3; 
Pritchard, Infusoria, pi. 8, f 12 

4J TABBLLARIA Ehrenb , Bcr Akad. Berlin, 217 1840 

Frustules quadrangular, adnate in filaments, frequently found in 
zigzag chains, at length separating Septa straight or nearly so, 
short or extending nearly to the centre, sometimes alternating. 
Valves linear or oblong, inflated in the middle and at each end or 
pandunform Pseudoraphe narrow Stnae transverse, punctate. 
Chromatophores numerous, rounded, small, along the zone 
Type species, Dtatoma fenestratum Lyngb 
Frustules linear-oblong, with two straight septa at 
the ends. I. T fenestrata 

Frustules quadrangular, with from 4-8 septa, al- 
ternating. 2 T flocculosa 

Frustules quadrangular, with from 4-8 short, al- 
ternating septa. Valves pandunform. 3. T. btndlis 

I IkbaOtrit (Lyngb.) Kflt Bac., 137 1844* 

DxaUma fenestratum Lyngb , Tent Hydro phyt Dan , 180 1819 

Tabellana tnno&u Ehrenb , Her Alcad Berlin, 351 1840 

Frustules linear-oblong, with two straight septa at each end. 
Valves lmear, elongated, inflated in the middle and at the ends. 
Pseudoraphe narrow, widened in the middle. Transverse stnae 
punctate, the puncta 10 in 10 p L of v. to 100 p. 

Type locality. Norway. 

Distribution. Fresh water. Common in streams and ponds, 
especially in cedar swamps. Plankton of Lake Erie (Coll. L. A. 
Tiffany). 

Illustrations: Lyngb., Tent. Hydrophyt. Dan., pi. 61, E, f. 3, 
Kate, Bac., pi. 17, f. 22, pi. 18, f. 2, pi. 30, f. 73; Ehrenb., Mikro- 
geol., pi. 33, a, f. 19, pi. 38, 17, f. 21, 22; W. Smith, Syn. Brit. Diat. 
2: pi. 43, f. 317; Brun, Diat. Alpes, pi. 9, f. 13; Boyer, Diat. Phila., 
pi. 8, f. u, 12. 

Tabellaria fenestrata intermedia Grun., in Van Heurck, Syn. 
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Diat. Belg., pi. 53, f . 6-8. 1881. Valves With more than two septa 
at each end Approaches T. flocculosa May occur with type 

a TftbaUtrte flocculosa (Roth) KUtt , Bac , 1*7 1B44. 

Conferva flocculosa Roth, Catalecta Botanies, 1 192 1797 

Dutioma fiocculosum Lyngb , Tent Hydrophyt Dan , 179 *819 

Frustules quadrangular, with from 4-8 septa, somewhat incurved 
at each end, alternating with those at the opposite end Valves 
linear, with median inflation larger than the terminal Pseudoraphe 
broad in the middle Transverse striae subtly punctate, the 
puncta 13 in 10 (a L of v to 40 pi 
Type locality Europe. 

Distribution Fresh water Common in streams, ponds and cedar 
swamps 

Illustrations Dillwyn, Bnt Conf , pi 28, Lyngb, Tent Hydro- 
phyt Dan , pi 61 , B, f 4, W Smith, Syn Bnt Diat , 2 pi 43, f. 
316, Van Heurck, Syn Diat Belg , pi 52, f 10-12, Boyer, Diat, 
Phila , pi 8, f 8-io 

Tabellarta flocculosa ventneosa (Kiitz ) Grun , Verh. Zool -Bot. 
Ges Wien 12 410 1862 TabeUana ventrtcosa Kiitz , Bac , pL 30, 

pi 30, f 74 Median inflation much greater than the terminal. 
Local Fall Mt , Conn Terry, in Rhodora 10 183 1908 

3 T«b«Uarljt blnalt* (Elirenb ?) Grun. In Van Heurck, Syn Dint. Belg pi 44. 18M 

Fraplarta btnalu Ehrenb ? Mikrogeol , pi 3, f q (?) 1854 

“ Tetracyclus” (abnormal) ? Lewis, Proc Acad Phila 17 15 1865 

Frustules in short fasciae, quadrangular, with short, alternating 
septa, usually from 4-8 Valves pandunform Pseudoraphe 
scarcely evident Striae subtle, 30 (?) in io;i L of v. 12-17 p. 
Type locality Volcanic ash, Isle of France, Indian Ocean ? 
Distribution. Fresh water Common in a pond near Eagle Cliff, 
Mt. La/ayette, N H Fossil in the Monmouth, Me , deposit. 
Lake Simon, Quebec 

Illustrations Ehrenb , Mikrogeol , pi. 3, f 9 (?), pi 14, f. 52 (?); 
Van Heurck, Syn Diat Belg., pi 44, f 23, Lewis, Proc. Acad 
Phila 17 pi 2, f 3, Kitton, in Science Gossip 3. 180 f. 182 1867. 

This little form, considered by Lewis as abnormal, is so abundant 
in several gatherings as to warrant its consideration as a separate 
species. As it is not described by either Ehrenberg or Van Heurck 
the synonymy is doubtful. 

Species Insufficiently Described 

TabeUana thwattesn Olney, Lens i 135. 1872. “Allied to 
TabeUana flocculosa but differing m inflation and end view. ' Prov- 
idence, R I" Not figured. 
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Species Excluded 

Tabellana amphtlepta Ehrenb. Mikrogeol. pi 3, 4, f 3 2. 
Probably a variation of T flocculosa ventncosa (Kfltz ) Grun 
Tabellarta nodosa Ehrenb. Mikrogeol. pi 4, 3, f 24. Not a 
Tabellana but, apparently, a Grammatophora (Pnt Inf , 807) 
Tabellana robusta Ehrenb Mikrogeol pi. 33, 11, f 15 Ap- 
parently T flocculosa ventncosa (Ktitz ) Grun 
The above three forms are recorded as fossil in North America 
but have not been otherwise mentioned 

44 DIATOMELLA Grev , Ann & Mag Nat Hitt Ser 3,15 259. 1855 

Frustules quadrangular, divided longitudinally by two septa 
each with a central and terminal perforations Valves oblong or 
elliptical-lanceolate, slightly tumid in the middle, rounded at the 
ends Differs from Grammatophora in which the septa are curved 
and from Tabdlarta in which the septa are not perforate at the ends. 
Type species, LHatomella balfourtana Grev 

1 DfatomeUa balfourtana Grrv Ann ft Mag Nat Hitt Ser 3 15 259 rflss 

Grammaiophora Balfourtana (Grcv ) W Smith, Syn Brit Dmt 2 43 1856 

Valves with striae 20-22 in 10 p, finely punctate L of v 
25“55 V- 

Type locality England 

Distribution Fresh water Rare and local Yellowstone Park 
Illustrations Grev , Ann & Mag Nat Hist Ser 2, 15 pi 9, f 
10-13, W Smith, Syn Brit Diat , 2 pi 61, f 383, Pritchard, In- 
fusoria, pi 4, f 51, 52, Brun, Diat. Alpes. pi 9, f. 18, H L Smith, 
T. S 650 

45 TBTRACYCLU8 Half* Ann. & Mag Nat Hist 13:105 1843 

Frustules single or in short fasciae, quadrate, septate, the septa 
usually curved and clavate, perforate, extending to about one-third 
the distance to the middle Valves costate, the costae coarse, 
transverse, sometimes oblique or interrupted m the middle Pseu- 
doraphe scarcely evident 
Type species, Tetracyclus lacustns Ralfs 

t Tgtncyctw tecuatrts Ralfs, Ann. ft Mag Nat Hist 12 105 1843 

Biblanum Stella Ehrenb Mikrogeol pi 33 1854 

Valves elliptical, tumid in the middle, appearing cruciform. 
Costae coarse, 3-4 m 10 11, usually interrupted or absent in the 
middle. Between the costae transverse, finely punctate lines, 
usually indistinct L of v 40 p 
Type locality: Wales 

Distribution Fresh Vater. Morin Heights, Canada Lake 
Belanger P.Q. (Coll H. C. Wheeler) 
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Illustrations’ Ann. & Mag Nat. Hist. 12: pi 4, f. 2, Pritchard, 
Infusoria, pi 8, f 10, W. Smith, Syn. Brit. Diat 2: pi. 39, f 308; 
Mikrogeol. pi. 33, f. ii, 12; Brun, Diat Alpes, pi. 8, f. 27. 

Specter 1 Reported 

Tetracyclus rupestns (A Braun) Grun., in Van Heurck, Syn. Diat. 
Belg. pi 52. 1881. Gomphogramma rupestre A. Braun in Rab 
Suess.-Waas. Diat. 33. 1853 

Frustules usually single, quadrate, with septa extending to one* 
third the width Valves lanceolate-elliptical, with from two to 
eight or more transverse costae. Striae 18 in 10 jjl. L of v. 5-20 p. 
Type locality Frieburg, Germany. 

Distribution’ Fresh water. Localities given in North America 
doubtful. 

Illustrations Van Heurck, Syn. Diat. Belg. pi. 52, f 13, 14, H. L. 
Smith, T. S. 174 Rab , Suess-Wass. Diat pi. 9. 

This species, rare in Europe, has been reported from different 
localities in North America. In slides examined, however, the 
form has been proved to be Diatoma htemale mesodon (Ehrenb.) 
Grun , which it resembles closely in valve view. T rupestns is dis- 
tinguished by the great depth of the septa 

ifi GRAMIIATOPHORA Ehrenb , Abh. Aknd Berlin, i u iS». 

Frustules quadrangular, adnate or in zigzag chains, usually found 
free, divided by two nearly straight or sinuate, perforate septa. 
Valves Uncar or oblong, with straight, convex or sinuous sides, a 
pseudoraphe and transverse, punctate lines Chroma tophores 
granular or, sometimes, in bands, with or. without pyrenoids, 

Type species, Grammatophora angulosa Ehrenb. 

Divided by Gfunow into two sections’ 

1. Frustules in zone view with straight or 
slightly curved septa. 

Septa with a semicircular curve near the 
ends. Valves linear-lanceolate, tumid in 
the middle. 

Septa bent near the ends. 

Septa straight, the two central incraseate at 
the ends. 

Septa straight, bent near the ends. 

Septa straight, with a semicircular curve 
near the ends. Valves linear or linear- 
elliptical. 


1. G. gtbberula 

2. G. gtbba 

3. G. arettea 

4. G. peruana 


5. G. maria a 
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Septa slightly undulate, curved near the 
ends. Valves linear-oblong, several tunes 
constricted 

Septa slightly curved near their origin, in- 
crassate at the ends Valves linear 
Septa straight or nearly so Valves linear 
or linear-elliptical. 

Septa straight with one undulation near the 
margin, incrassate at the ends Puncta 
very subtle 

Septa straight Valves linear, gibbous in the 
middle 

2 Prustules with undulating septa 
Septa sigmoid 
Septa hooked at the ends 
Septa curved near their origin and bent into 
an angular, recurved hook 
Septa with numerous undulations and hook- 
ed at the ends. 

Septa with several undulations, hooked at 
the ends Valves arcuate 
Septa with four or more equal undulations, 
not hooked at the ends 


6 G undulata 
7. G maxima. 

8 G. parallela 

9 G subttlisstma 

10 G cartbaea 

11 G amoUtt 
12. G tslandtca 

13 G angulosa 

14 G serpentina 

15 G. arcuata 

16 G flexuosa 


i Gramma tophora ftibbwrul* Kdtx. Bac, 199 1844* 

Frustules rectangular, with rounded angles Central septa with 
a semicircular curve near the ends Valves linear-lanceolate, obtuse 
at the ends and tumid in the middle. Striae transverse, 12 in 10 p, 
punctate L. of v. 45 (i. 

Type locality. Bay of Naples 

Distribution Marine. West Indies 

Illustrations Ktttz , Bac., pi. 30, f. 81; Van Heurck, Syn. Diat. 
Belg., pi 53, f. 18 


* Gfimnu to phori ftibb* Ehrenb , Abh Atari Berlin pU a 1843 

Frustules with straight septa bent near the ends Valves trans- 
versely Btriated, tumid in the middle, obtuse at the ends (Kfltz ) 
Type locality Cuba. 

Distribution. Marine. Known only from the type locality 
Illustrations ? Ehrenb., Abh. Akad Berlin, pi. 2, 6, f 8. 1843; 
Ktitz., Bac., pi. 29, f. 77. 

This species is insufficiently described and figured and it is im- 
possible to determine in what respect it differs from G . gibberula 

S. Gwwiwrnfhnf ■re des On*. Orfven. Vefc-Atad. FoerhendL 10 M*. 1S67 

Frustules quadrangular, rounded at the angles, with straight 
septa, th6 two central ificrassate at the ends, the outer, shorter 
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ones, simply straight, not thickened Valves linear-oblong, tumid 
in the middle, rounded at the ends Striae 12 in 10 pi L. of v. 
65 [t. 

Type locality Spitzbergen 

Distribution Marine Greenland Behnng Sea 
Illustrations Cleve, Oefvers Vet-Akad Foerhandl 10. pi. 23, 
f 1 , Van Heurck, Syn Diat Belg , pi. 53 bis, f 3, Grun , Denies. 
Akad Wien 48 pi 2, f. 15 

4 Grammatophon peruana Ehrenb in Janlacb, Abhaadl Schle* Gea Niturw med Abth 

a 8 186a 

Frustules quadrangular, with rounded ends Septa straight, 
bent near the ends Valves linear, with rounded ends Striae 
about 25 in 10 pi L of v 50 pi 
Type locality Peru (in guano) 

Distribution Marine Honduras Hudson Bay. 

Illustrations Jamsch, Abhandl Schles Ges Naturw -med Abth. 
2 * pi 2 (A), f 7 , Jamsch & Rab , in Rab Beitr Alg 1 . pi 3, f 6 

5 Grammatophora marina (Lyngb ) KUtx , Bac., ta 8 1844* 

Dialoma martnum Lyngb , Tent Hydrophyt Dan , 180 1819 

Frustules quadrangular, with rounded angles Septa straight, 
with a semicircular curve near the ends Valves linear or hnear- 
elhptical, with striae 20 in 10 pi L of v 60-80 pi 
Type locality Faroes 

Distribution Marine Atlantic and Pacific coasts 
Illustrations Lyngb , Tent Hydrophyt. Dan , pi. 62, A; KUtz., 
Bac , pi 17, f 24 (1-6), pi. 18, f 6, W. Smith, Syn Brit Diat 2* 
pi 42, f 314, Pritchard, Infusoria, pi 4, f 47, pi 11, f. 52, 53; Van 
Heurck, Syn Diat Belg, pi 53, f 10, n, Boyer, Diat. Phila, 
pi 8, f 17, 18 

Grammatophora marina minor Grun , in Van Heurck, Syn Diat. 
Belg., pl 53> f 13* L of v 14-37 P* Ormond, Fla. 

Grammatophora manna ovaluensts Grun , m Van Heurck, Syn. 
Diat Belg , pi 53 bis, f. 24, 25. Frustules subquadrate, small. 
Valves gibbous in the middle Striae 1 3 J 4"*4 in 10 pi St Croix 
(Oestr ). 

6 Grammatophora andulata ICflts., Boc, tao. 1844. 

Frustules quadrangular, with rounded angles. Septa slightly 
undulate Valves linear-oblong, several times constricted, with 
obtuse or subcapitate ends. Striae 20 in 10 pi. L. of v 50 pu 
This form ascribed to Ehrenberg by KUtzing is not the form as 
figured m Mikrogeologie, pi 18, f. 87 b, as the valves are no^ un- 
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dulate, but it appears to be as figured in pi. 19, f. 37 As both 
figures cannot refer to the same form the specific name is here as- 
signed to KUtzing. 

Type locality Vera Cruz 

Distribution Marine West Indies. Coast of Barbados Pacific 
Ocean. 

Illustrations Ktltz , Bac , pi 29, f 68 a (not c as stated) , Van 
Heurck, Syn Diat Belg.pl 53 bis, f 17, Wolle, Diat. N America, 
pl 49 . f 4 . 5 

Grammatophora undulata galapagensts Grun , m Van Heurck, Syn. 
Diat Belg., pl 53 bis, f. 20 Striae 27 in 10 14 St Croix (Oestr.). 

Grammatophora undulata japontca Grun , in Van Heurck, Syn 
Diat Belg, pl 53 bis, f 18 Striae 31-32 in 10 11 St Crow 
(Oestr ) 

7 Granunatophorm mailma Grun ,'Vcrh Zool -Bot Get. Wien la 416 xl6a 

Frustules quadrangular, robust, with thick silex, elongated, with 
rounded angles. Septa slightly curved near their origin, straight to 
the mcrassate ends. Valves linear, slightly constricted near the 
ends Striae subtle, 25 in 10 p L of v to 210 p 
Type locality Kamtschatka 

Distribution Marine Campeche Bay Port Townsend, Wash. 
Illustrations Grun, Verh Zool -Bot Ges Wien 12 pl 5, f. 5, 
Van Heurck, Syn Diat Belg , pl 53 bis, f 12. 

(. Gramma tofihora parallala Ehrenb Mikrogeol , pl at i$S4 

Grammatophora tabdiaria Ehrenb , Mikrogeol , pl 18, f 89, 90 (acc to 
Ehrenberg, but the figures do not correspond) 

Grammatophora stneta Ehrenb , in Kilts , Bac , 129 1844 

Frustules quadrangular, with rounded angles. Septa straight or 
nearly so Valves linear or linear-elliptical, rounded at the ends 
Stnae subtle, 28 in 10 p L of v. 45 pi 
Type locality Africa 
Distribution Marine. West Indies. 

Illustrations Ehrenb , Mikrogeol , pl 21, f 26; KOtz., Bac., 
pl. 29, f. 76 a. 

9* GrftfBnMtoplm lubtOMma Bailey, In Pritchard, Infusoria 809 iS6x 

GramnuUophora manna subttiunma (Bailey) Van Heurck, Syn Diat. Belg , 
164. 1885 

Grammatophora ocoamco subtilunma (Bailey) De-Tom, Syll Alg., a 755. 
1893. 

Frustules quadrangular, with rounded angles. Septa straight, 
with one undulation near the margin, incrassate at the ends. 
Valves linear, slightly constricted near the smooth ends. Puncta 
in qutncbnx, very subtly 34-36 in 10 p. L of v. 60-80 p. 
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Type locality Atlantic Ocean. 

Distribution * Marine. Atlantic Coast. Fowl at Providence, R. I. 
Illustrations’ Boyer, Diat Phila., pi. 8, f. 13, 14. 

10 Grtnumtopbort earth— Cleve, Bih. Sr VetnAkad Hand! i*i 14. 1873. 

Frustules quadrangular, with straight septa. Valves linear, 
gibbous in the middle and at the ends Striae 28 in 10 [u L. of v. 
70-100 JU 

Type locality Virgin Islands 
Distribution. Marine Coast of Barbados. 

Illustrations. Cleve, Bih Sv Vet -Akad. Handl. 5* pi 4, f 27. 
Grammatophora canbaea flondana Mersechk , Polynesian Diatoms 
(Scnpta Botanich, Universitatis Petropolitanae, Fasc 18.15. I 9 ° a >) 
Septa as in type but slightly convergent at the ends of the frustule. 
L. of v 69-136 p. Coast of Florida. 

is Grammatophora arnottll Grun , In Van Heurck, Syn. Dint Belt., pL 43 bU. 1881 

Frustules subquadratic, small Valves elliptical Septa sig- 
moid Striae 19 in 10 (i. 

Type locality New Zealand 
Distribution Manne St Croix (Oestr.) 

Illustrations Van Heurck, Syn Diat Belg , pi 53 bis, f 4. 

is Grammatophora hliadict Ehrenb., Abb. Akad Berlin, ial 1843 

Grammatophora serpentina Katz, (not W. Smith), Bac ? 139. 1844 

Frustules quadrangular, with hyaline, rounded angles Septa 
robust, with several undulations, hooked at the ends Valves 
oblong-elliptical, with distinct pseudoraphe Striae distinctly 
punctate, io in io [a 
Type locality Iceland. 

Distribution Marine North Atlantic 

Illustrations Kfltz , Bac , pi 29, f 82, Boyer, Diat Phila , pi. 8, 
f. 19, 20! H L Smith, T S 186 

13. Grammatophora a n jn loa a Ehrenb , Abh. Akad Berlin, 154 >839 

Grammatophora kamuitfera KUtz,, Bac., 128. 1844. 

Frustules quadrangular, with septa curved near their origin and 
bent into a more or less angular, recurved hook. Striae subtle, 
14-ao m 10 (i L. of v. 20-40 (i. 

Type locality Oran, Algeria. 

Distribution. Manne. - Atlantic and Pacific coasts. 

Illustrations' Ehrenb., Mikrogeol., pi 18, f 88, pi 2t, f. 88, pi. 
19. f 38 . KB** , Bac , pi 17, f. 23, pi. 29, f. 79, pi. 30, f 79; Van 
Heurck, Syn. Diat. Belg., pi. 53, f. 4, Boyer, Diat Phila., pi 8. 
f. 15, 16, H L. Smith, T. S. 185. 
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Grammatophora angulosa medtterranea Gran., Van Heurck, Syn. 
Diat. Belg., pi. 53, f. 5. Stnae 17 m 10 p. St. Croix (Oestr ). 

Grammatophora angulosa unctna (Leud ) Van Heurck, Syn. Diat. 
Belg., pi. 53, f. 6 Grammatophora unctna Leud., M6m Soc. fimul. 
Cdtea du Nord, 55 pi 5, f. 60. 1879. Stnae 17 in 10 p. St. 
Croix (Oestr ). 

14. Crammatophon aarpantlna W Smith (not KOU.). Syn. Brit Dint a 43 1856. 

Grammatophora antmna Kuti , Bac , 129 (No. 9, named G itncta, In 
errore) 

FruStules quadrangular, hyaline at the angles Septa with 
numerous undulations and hooked at the ends Valves linear* 
elliptical Stnae punctate in quincunx, 17 in 10 n. L of v. to 150 |x. 
Type locality Europe. 

Distribution’ Manne Atlantic Coast 

Illustrations Kilts , Bac., pi. 17, £ 25, pi 29, £ 82; W. Smith, 
Syn. Bnt Diat 2: pi. 42, f 315, Boyer, Diat Phila., pi 8, f 21; 
H. L Smith, T S. 189 

IS Grammatophora arena ta Ehrenb Mlkrogeol pi 35 A. 1854 

Grammatophora curvata Ehrenb , Mlkrogeol , pi 35, A 1854 
Frustules quadrangular, with rounded angles. Septa with 
several undulations, hooked at the ends Valves arcuate Stnae 
distinctly punctate, 15 in 10 p. L. of v 30-50 (i 
Type locality Arctic Sea 

Distribution Manne. Coast of Greenland Hudson Bay 
Illustrations Ehrenb , Mlkrogeol., pi 35, A, 23, f n, 12; Grun., 
Verh Zool -Bot. Ges Wien 12. pi 13, f 7 

16. Gramma topbora flexuoaa Gryn. In Van H«urck, Syn. Diat. Brig., pi 53 bla. ilti 

Grammatophora JUxuota hondurensu Grun , in Van Heurck, Syn Diat. 
Belg , pi 53 bi» 1881 

Grammatophora fiexuosa ddtcaiula Grun , in Van Heurck, Syn Diat Belg , 
pi 53bie 1881. 

Frustules quadrangular, with slightly rounded angles Septa 
with usually numerous undulations, not hooked at the ends. 
Valves linear, narrow Striae 17-24 in 10 p.. L of v. 30-84 p. 
Type locality. Honduras 

Distribution. Manne Coast of Barbados Canbbean Sea 
Illustrations Van Heurck, Syn. Diat Belg , pi. 53 bis, f. 22, 23. 
In this and other species of Grammatophora the number of un- 
dulations of the septa depends often upon the length of the valve. 

47. SnUATBULA As.. Coup Crib DUb, 60. 1831 Bo. Htfbcrc. Comp. Dbb. 7b >M* 

Frustules tabulate, adnate in short, stipitate filaments, scarcely 
siliceous, *divided into partitions, septate or partly so at alternate 
ends. Chromatophores granular, with pyrenoids. 
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Type species, FragUana umpunctata Lyngb. 
Valves lanceolate, asymmetrical. Septa bent, 
extending the entire length. 

Valves broadly oval Septate partitions alter- 
nately thickened at the ends 
Valves ovate or oblong Septa close together 
Valves linear-elliptical. Septa robust, alternate, 
extending to the middle 
Valves lanceolate, appearing hyaline Septa 
alternate, with arcuate folds at the middle. 
Valves elliptical-lanceolate Septa alternating. 
Valves broadly linear Septa numerous, imper- 
fect 


1 S. unipunctata 

2 S. hndtgtana 

3 S. intermedia 

4 S interrupta 

5. S. hyalina 

6 5 deltcatula 

7 S. chtlensts 


i StrlatiUa unipunctata (Lynbg ) Ac., Coup. CrlL DUt. 61 1I33 

FragUana umpunctata Lyngb., Tent Hydrophyt. Dan , 183. 1819 
Frustules with numerous bent septa extending the entire length. 
Valves lanceolate, somewhat asymmetrical or sigmoid, subtly 
punctate Pseudoraphe quite distinct Oblique striae 18-20, 
transverse 30 in 10 p. (Kitton ) Chromatophores granular, col- 
lected in the centre of the frustule, with cuneate pyrenoids, forming 
a rosette 

Type locality Norway 
Distribution Marine Atlantic Coast. 

Illustrations Lyngb , Tent Hydropht Dan., pi 62, f. G; KUtx , 
Bac , pi 18, f 5, pi 24, 6 f 3, W. Smith, Syn Bnt. Diat 2. pi. 39, 
f. 307, Van Heurck, Syn Diat Belg., pi 54, f 9, 10, Boyer, Diat. 
Phila , pi 8, f. 22, 23 

a, BtrtetaUa Undljlana Grun., HedwifU 6 6 1B67 

Frustules subcylindrical, with septate partitions alternately 
thickened at the ends, longitudinally and transversely subtly 
punctate. Valves broadly oval or suborbicular, the pseudoraphe 
becoming forked or obsolete at the ends, punctate, the striae sub- 
radiatwg, 15-17 in 10 p and 22-23 m 10 p at the ends. L of v. 
70-87 p. (Grun., Mo Micr Jour. 18 171 187 7) 

Type locality Honduras. 

Distribution • Marine. Known only from the type locality. 
Illustrations Grun., Mo. Micr Jour. 18. pi 194, f. 5. 

a* atriutflU* to lwu J I i Gnm., Hedwtfit 6 s 6 . 1867 

Frustules with the partitions closer than in S. hndigiana. Valves 
ovate or oblong, scarcely produced at the apices, obtuse. Pseudo- 
raphe sometimes undulate. Terminal nodule conspicuous. PUnc- 
ta subradial, 24-27 in io p, the longitudinal 28-30 in 10 p. L. of v. 
60-126 p. The pseudoraphe is sometimes divided into two branches 
which by reuniting and dividing form 2-4 oval spaces. fGrun 
Mo. Micr. Jour. 18: 171. 1877.) 
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Type locality. Honduras. 

Distribution' Marine. Known only from the type locality. 
Illustrations' Grun., Mo. Micr. Jour 18: pi. 194, f. 7. 

4* Itrtatallt Intvrvpta (Bhmb.) Hdberg. Cocup. DUt., 73. 1863. 

TtsteUa tniempia Ehrenb , Inf , 202. 1838 
Frustules quadrangular, with rounded angles. Septa robust, 
alternate, extending to the middle Valves linear-elliptical, with 
distinct pseudoraphe. Puncta in zone view in quincunx, 22 in 10 |x. 
Type locality Baltic Sea. 

Distribution Marine. Atlantic Coast Rare. 

Illustrations' Kfltr., Bac., pi. 18, f 4, Pritchard, Infusoria, pi. 8, 
f. 5; Heiberg:, Consp. Diat., pi. 5, f. 15, Van Heurck, Syn. Diat 
Belg., pi 54, f 8; Boyer, Diat. Phila , pi 8, f 24. 

I StrlfttoU* hjiUM (JtnUcb & Rab.) Rab , FI Bur All* x t 307 1864. 

TetuUo hyohm Janiach & Rab , in Rab , Beitr. Alg j* 13. 1863. 
Frustules quadrangular, hyaline, with alternate septa Valves 
lanceolate, minutely punctate, appearing hyaline, with two trans- 
verse, arcuate folds at the centre. L. of v 23 |x. 

Type locality Honduras. 

Distribution Marine Known only from the type locality. 
Illustrations Janisch & Rab , in Rab., Beitr Alg r. pi 2, f. 13. 

6. Strtetatla dalles tula (Kflts.) Grim., tn Van Heurck, Syn. DUt. Bel*., pL U. i8$i 

Hyalonra ddtaU*da % rectangula , obhuanguta and mtnuksnma Kttt*., Bac , 
Ia 5* 

Frustules quadrangular, with rounded angles, divided usually 
into from 8-10 partitions, the septa on each side alternating. 
Valves elliptical-lanceolate, subtly striate, the striae *‘36 in 10 |x." 
L. of v. 8-10 ^ L of frustule about 15 p. 

Type locality’ North Sea. 

Distribution Marine Greenland 

Illustrations K(ltz., Bac , pi. 18, f 3, Van Heurck, Syn Diat 
Belg., pi. 54, f. 5, 6; Pntchard, Infusoria, pi. 14, f 23, 29; H. L. 
Smith, T. S. 202. 

7 Itrlatclla chilwib Gnm.. Nonn-Exp. Bot. it p6. x86S. 

Frustules quadrangular, with imperfect partitions more or leas 
numerous, arcuate. Valves broadly linear, with hyaline, subor- 
bicular area at the rounded apices. Stnae transverse, delicate, 
parallel, 20 in 10 ix. Pseudoraphe more or less distinct L. of v. 
10-20 ix. L. of frustule 15-32 (x. (Grun ) 

Type locality. Valparaiso 
Distribution Marine. Greenland. 

Illustrations' Grun., Ndvara-Exp, Bot. 1: pi. 1, A, f. 1. 
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(b) ENTOPYUNAE 

i. Entopyla. Frustules arcuate Valves dissimilar. Costae al- 
ternating on each side of the pseudoraphe. 

2 Gephyna Frustules arcuate Valves dissimilar Costae on 
each side of the pseudoraphe opposite each other 

4& BMTOPYLA Bbmb , Abtu Akad Barilo, 6. 1I4I 

Frustules free or in very short chains, arcuate in zone view, 
divided hy longitudinal septa, with a row of foramina on each 
border Valves linear or linear-elliptical, sometimes constricted, 
dissimilar, the lower or concave valve hyaline a& the apices while 
the upper or convex valve is not Valves costate, the costae, al- 
ternating on each side of the pseudoraphe Chromatophores 
numerous, circiflar discs 

Type species, Surtrella a us traits Ehrenb 

I Katopyki aiMtndW Ehrenb., Ahb Akad Berlin 6 184ft. 

Eupleuna tncurvata Araott, Quart Jour Micr Sci 6 90 1858 
Acknanthet costata Johnston, Quart Jour Micr Sea 8 15 i860 
Gephyna tncurvata Amott, Quart Jour Sci 8 20 i860 

Entopyla tncurvata (Amott) Grun , Verh Zool -Bot Gcs Wien 12 428. 

1862. 

Gephyna gttantea Grev , Tran* Micr Soc Lond 14 122 1866 

Gephyna constncta Grev , Trans Micr Soc Lond 14 77 1866 

Valves linear, linear-elliptical or constricted, with rounded or 
cuneate ends Costae iJ^-2 in 10 (t Between the costae are 
numerous, 6-10, transverse rows of fine puncta. The foramina 
correspond to the intercostal spaces and are close tp the border, ap- 
pearing as large cells in zone view In the concave or lower valve 
the apices are hyaline, in the upper or convex valve the costae 
radiate at the apices The lower valve is not only concave but is 
depressed along the longitudinal axis while the upper valve is 
convex throughout L of v 125-300 pi 

Type locality Patagonian guano ( 

Distribution Marine Pacific Coait 

Illustrations Johnston, Quart Jour Micr Sci. 8 pi. 1, f. 14; 
Grev., Trans Micr Soc Lond 14 pi. 8, f 2, pi. u,f 7, 8, Pritchard 
Infusoria, pi 4, f 50, A. Schmidt, Atlas, pi 230, f. 1-16; H. L. 
Smith, T. S. 173 

49 * GKPHYR 1 A Amott Quart. Jour Micr Sd 8 jq i960 

Frustules free or in very short chains, arcuate in zone view, 
divided by longitudinal septa, with a row of foramina on each side 
of the pseudoraphe between it and the border Valves dissimilar, 
the lower or concave valve hyaline at the apices, the upper or 
convex valve not. Valves linear, costate, the costae on each side 
of the pseudoraphe opposite each other. 

Type species, Gephyna media Amott. 
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x Gcpfayrta audit Arnoit, Quart Joar Idler Sd 8 ». i860. 

Acknantk$s angustata Johnston, Quart Jour Micr Sci 8 14. i860 
Prior to Arnott's description, it has been identified by Johnston 
with Grevilie's form and the name cannot be retained. 

Valves linear, with transverse costae, about 7 in 10 p, opposite 
each other on each side of the pseudoraphe. Between the costae 
are two rows of minute puncta. The foramina of the septa are 
between the centre and the border and are alternately nearer or 
further from the pseudoraphe, forming a zigzag row on each side. 
’ L. of v 125 (i 

Type locality Elide guano 

Distribution Manne Coast of California. Coast of Barbados. 
Illustrations’ Johnston, Quart Jour Micr Sci 8 pi. I, f 13; 
Pritchard, Infusoria, pi 4, f. 49, Van Heurck, Treat Diat., f 98; 
A Schmidt, Atlas, pi 231, f. 18-21, pi 232, f 7-13; H L Smith, 
T S 662 


9 Mendioneae 

1 Ltcmophora. Frustules cuneate, in stipitate, fan-shaped 
fascicles Valves with a narrow or indistinct peeudoraphe Septa 
rudimentary 

2. Cltmacosphenta Frustules cuneate, elongate, stipitate. Septa 
complete, perforate Valves clavate 

3 Mendton Frustules cuneate, without septa Valves cune- 
ate, costate. 

4 Sceptroneis Frustules cuneate Valves clavate, not costate 

50 LICMOPHORA Ac, Bot Zeit , 628 1827 Em Roper Tram. Micr Soc. Load. 11 

S3 1863 

Frustules flabellate, in clusters of two or more on short or long 
stipes, cuneate, septate, the septa more or less superficial Valves 
cuneate, usually elongated, convex, with transverse, punctate 
stnae and a pseudoraphe Chromatophores scattered, rounded 
granules, or, sometimes, in several plates 

Type species, EchmeUa ftabellata Carm. 

Mereschkowsky (Essay on a Natural Classification of Ltcmo- 
phora, Nuova Notansia, Ser. 12 and 13, 25 1901), divides the 

species into seven groups described below. 

Placatae Frustules delicate, with superficial 
septa Valves narrow, with fine stnae. 

Chromatophores of two to four plates 

Valves narrow, lanceolate-cuneate, enlarged 
at the base. 1 L ftabellata 

Dubiae. Frustules with thick walls and usu- 
ally straight, shalloto septa Valves bacil- 
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liform, attenuated from the rounded sum- 
mit. 

Valves broad, abruptly attenuated at the 
base. 

Valves rounded at the apex, tapering to the 
subacute base. 

Debiles. Frustules delicate, with shallow 
septa. Valves clavate, abruptly attenu- 
ated; superior apex usually acute. 

Valves narrow, cuneate; apex hastate, acute; 
base long and narrow. 

Valves narrow, cuneate, dilated at the apex, 
abruptly narrowed in a long, narrow base. 

Paradoxae Frustules on elongated stipes of 
peculiar, not dichotomous ramification, 
with deep septa and rounded ends. Valves 
with rounded superior apex and distinct 
pseudoraphe. 

Valves narrow, obovate, rounded at apex 
and base. 

Valves clavate or obovate, produced into a 
linear base. 

Valves clavate, abruptly constricted at the 
base. 

Valves narrowly cuneate, with rounded apex 
and subacute base 

Valves broad and rounded at apex, with 
sides parallel; attenuated at the base. 

Valves obovate-pynform, rounded at the 
apex, suddenly narrowed at the base, 
hyaline. 

Valves clavate, appearing hyaline. 

Profundeaeptatae. Frustules with very deep 
septa. Valves as in Paradoxae. Striae 
distinct at the lower end. 

Valves broad m the middle, attenuated at 
the truncate apex and at the narrow base. 
Lyngbyeae. Frustules with deep septa. Valves 
attenuated at both ends, sometimes 
rostrate at the apex 

Valves clavate or oblanceolate, with sub- 
parallel margins toward the apex and 
narrowed at the base. 

Valves broad, cuneate at the apex, tapering 
to the subacute base 

Valves narrow, cuneate, abruptly attenu- 
ated at the apex, gradually attenuated to 
the base. 


a. L. ovulum 
3. L. juergenstt 


4. L. hastata 

5. L. remulus 


6. L. paradoxa 

7. L. gracths 

8. L. anghca 

9. L, dalmatica 
10. L. lata 


11. L. kyaltna 
ia L. nncta 


13. L. monksiae 


14. L, lyngjbyet 

15. L. pacifica 

16. L. rostrate 
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Peristriatae Frustules usually sessile, robust, 
with thick cell walls. 

Valves broad, with broad pseudoraphe and 
robust stnae. 

Valves oblanceolate, rounded or subcuneate 
at the apex, subacute at the base 

Valves obovate, rounded or subconical at 
the apex, narrow at the base 
, Valves narrowly obovate, with obtuse base 
Species unclassified. 

Valves strongly clavate, slightly arcuate, 
inflated at the apex, attenuated at the 
truncate base. 

Valves obovate or suborbicular, produced 
at the base. 

Valves linear at the apex, attenuated in the 
middle, narrow ana inflated at the base 


17 L. ehrenbergti 

18 L. ovata 

19. L. cahfomica 

ao. L thumti 

31 L. batleyt 

32 L montereyana 


Placatae Meretchk* 

I Lftcmopbora ItNIhm (Carm) Ai , Coup Crit EHat., 41 18 jr 

EcktneUa flabeUaia Carm 1826 Mm. in "Algae Appinensts” in Hooker's 
library at Kew, acc to Roper (Trans Micr Soc Lond 11 58 1863.) 

Ltemopkora arteniesetns Ag , Consp Crit Dial , 41 1831 

Ltcmopkcra spUndtda W Smith, Syn Bnt Diat 1 85 1853 (not Grev.) 

Frustules narrow, elongate, with superficial septa. Valves nar- 
row, lanceolate-cuneate, enlarged at the base Striae subtle, 30 
in 10 (i. L. of v. 111-415 (i (Mereschk ) 

Type locahty Scotland 
Distribution Marine Atlantic Coast. 

Illustrations. Kfitx , Bac., pi. 12, f. 1-4, Bailey, Amer. Jour. 
Sci 43 pi. 5, f 8, Pritchard, Infusoria, pi 4, f. 9, pi. 10, f. 191*193, 
W. Smith, Syn. Bnt. Diat., i. pi 26, f 233, Van Heurck, Syn. 
Diat. Belg., pi 46, f. 2, 3, Boyer, Diat. Phila , pi. 9, f. 1, 2; H. L. 
Smith, T. S 208, 675 

Ltcmophora flabeUata parva Mereschk., Nuova Notansia, Ser. 12, 
8. 1901. Zone view broader and more cuneate than in type. 
L. of v. 61-139 P San Pedro, Cal., Monterey, Cal. 


Dubiab Mereschk 

m Uca opbom fwlam MotmcUc., Nuova NoUrtta, Ser 12 is* xgot 

Frustules cuneate, broad, upper angles rounded, robust; inferior 
apex broad, sometimes concave. Septa superficial, straight 
Valves broad, ovoid, more or less abruptly attenuated at the lower 
end. Superior apex broadly rounded; inferior narrow and some- 
what produced. Pseudoraphe indefinite. Stnae 24*25 in 10 (i. 
L. of v. 20-30 p. (Merefcchk., in part.) 
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Type locahty' Black Sea 

Distribution. Marine. Coast of New Jersey. Common. 
Illustrations Mereschk., Nuova Notansia, Ser. 12, pi., f. 18; 
Boyer, Diat Phila , pi 9, f 8, 9 

3 Llcmophors JtMrftraall As , Comp Crit* Diat , 42 1831 

Podospkenta juergenstt (Ag) Kilt* , Bac , 121 1844 

Frustules cuneate, truncate at the upper end or slightly rounded. 
Septa superficial Valves rounded at the apex and tapenng to the 
subacute base. Striae 18-19 in 10 (*• L. of v 42-70 |i. 

Type locality North Sea 

Distribution Marine Atlantic and Pacific Coasts 
Illustrations Kiltz., Bac , pi. 9, f 12, Van Heurck, Syn. Diat. 
Belg , pi 46, f 10, 11 , H L. Smith, T S 428. 

Ltcmophora juergenstt capensts Grun., in Van Heurck, Syn. Diat 
Belg , pi 46, f 8 Striae ioJ^-14 in 10 p Coast of California. 

Ltcmophora juergenstt dubta Grun , in Van Heurck, Syn Diat. 
Belg , pi. 46, f 12 Striae 19-20 in 10 (i Coast of California. 

Ltcmophora juergenstt lattor (Mereschk ) Ltcmophora dubta 
lattor Mereschk , Nuova Notansia, Ser 12, 5 pi., f 3. 1901. 
Valves rather broad Striae 24-25 in 10 1*. L of v 29 pu Coast 
of California According to Mereschkowaky it passes into the 
type form. 

Dedilbs Mereschk 

4. LScomopbor* htstita Mereschk., Nuova No Ur Isis, Ser ia io xqoi 

Frustules cuneate, narrow, with subacute angles Septa not 
deep Valves narrow, cuneate, the upper part somewhat hastate, 
with acute apex; the lower part long and narrow, with the base 
acute. Striae very fine L. of v. 31-67 pi (Mereschk ). 

Type locality Black Sea 

Distribution. Marine. San Pedro, Cal Rare. 

Illustrations Mereschk , Nuova Notansia, Ser. 12, pi., f. 10. 

5* Mcm p h oci mmdaa Gran., KodwlfU 61 34. 1867* 

Podcspkenta remains Grun , Hedwigia 6 2. 1867. 

Frustules cuneate, narrow, with upper angles subacute. Septa 
not very deep, curved. Valves cuneate, narrow, dilated at the 
upper part, with rounded apex and abruptly narrowed into a long, 
narrow blade Pseudoraphe distinct in the upper part. Striae 
33-34 in 10 11. L. of v 50-240 pu 
Type locality: Gulf of Trieste. 

Distribution: Marine. Honduras. 

IUustratums • Grun., Mo. Micr. Jour. 18, pi. 193, f. 1; Van fyurck, 
Syn. Diat. Belg , pi. 46, f. 4. ' 
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Paxadoxab Meraachk. 

6. Ucmopfaoc* p utoa (Lyn*b ) Ac , Ic Al#. Kur pL 3a 1S36. 

EchnuUa paradoxa Lybgb, Tent Hvdrophyt Dan, 21 1 1819. 

Gomphonema paradoxum Ag, Syat Alg, 11. 1824 
Rhtpktdophora paradoxa (Lyngb ) KUtz , Bac , 122 1844 

Poaosphenta paradoxa (Lyngb ) Rab FI Eur 1 298 1864. 

Frustules cuneate, broadly rounded or nearly truncate at the 
upper end, tapering to the narrow, truncate base Septa deep. 
Valves narrowly obovate, rounded at the apex and base, with very 
distinct pseudoraphe Striae 25 in 10 (i near the base to 30 in 10 |i 
near the apex L of v 60-90 p, 

Type locality Denmark. 

Distribution Marine Atlantic Coast. 

Illustrations Lyngb , Tent Hydrophyt. Dan , pi 70, f. E; 
KUtz , Bac , pi 10, f s;W Smith, Syn. Bnt. Diat 1 pi 25, f 231; 
Van Heurck, Syn Diat Bclg , pi 48, f 10-12, Boyer, Diat Phila , 
pi 9, f 6, 7, H L Smith, T S 699 

7 Llcmophora gmeOU (Khrenb ) Gran , Hedwlglt 6 34. 1*67 
Podotphenta [faults Ehrenb , Inf pi 17 1838 

Frustules cuneate, narrow, with not very deep septa Valves 
clavate or obovate, produced into a linear base Pseudoraphe dis- 
tinct. Stnae 20 in 10 p. L, of v, 37-90 (x 
Type locality Baltic Sea 
Distribution Marine. Atlantic Coast. 

Illustrations KUtz , Bac , pi 9, f 10, I , Van Heurck, Syn Diat. 
Belg , pi 46, f 13, Boyer, Diat Phila , pi 9, f 11, H. L Smith, 
T S 426 

Licmophora gracilis elongata (KUtz ) De-Tom, Syll Alg 2 732. 
1892 Rhiphtdopkora elongata KUtz., Bac , 122 pi 10, f 6, Boyer, 
Diat. Phila , pi 9, f 12, 13. Valves with deeper septa and more 
extended base. 

Podosphenta gracilis amencana H L Smith, T. S 427, from 
Murray Bay, Can., appears to be a form of L. gracilis. L. of v. 
451 * 

• f kaopfcw illlni (KQu.) Gran., In Van Heurck, Syn DtnL Bdfe pi 46. 1S81 
X kpktdopkera anffteo KUtz , Bsc., pi 27, 5, f. 2, 4. 1844. 

Frustules broadly cuneate, truncate at the base, rounded at the 
upper angles. Septa not deep. Valves clavate, abruptly con- 
tracted at the base. Stnae 25 in 10 pi. L of v. 20-50 |x. 

Type locality • England (parasitic on Schuonema diUwymi). 
Distribution: Atlantic Ocean. Hudson Bay. 

Illustrations. Van Hetfpck, Syn. Diat. Belg., pi. 46, f. 14. 
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9 . L tem o p horm Otlm t Mcm (Katz.) Gran., IMwlaln 4 : at itOj 
Rktphidopkora dalmaUea Kutz., B&c , i as 1844. 

Podospktnta dalmaHca (Kfltx.) R»b FI Eur 1 ' 298 1864. 

Frustles cuneate, with rounded angles and convex upper margin; 
subacute at the base Valves narrowly cuneate, with rounded 
apex and subacute base. Septa shallow, septal puncta distinct. 
Striae subtle, about 30 m 10 p L of v 35 p 
Type locality Adriatic Sea 
Distribution Marine Pacific Coast 

Illustrations KUtz , Bac , pi 9, f 7, Van Heurck, Syn Diat. 
Belg , pi. 47, f 7; H L. Smith, T S 441. 

to. Licmophora Utm Mereachk , Nuovm Notarial*, Ser is, is ipoi 

Frustules cuneate, with upper angles rounded and margin convex. 
Septa very deep. Valves broad, rounded at the apex, upper part 
with sides parallel; attenuated to the narrow base. Pseudoraphe 
very distinct Striae very fine L. of v. 48-73 p 
Type locality San Pedro Bay, Cal. 

Dtstnbutton Marine Monterey Bay, Cal. Common. 
Illustrations Mereschk., Nuova Notarisia, Ser 12, pi. f. 13. 

ti Llcmopbora hysllnt (KflU.) Gran , Hedwifia 6 36. 1867 

Podotpkenta hyaltna Ktttx,, Bac , 121. 1844 
Frustules delicate, hyaline, scarcely siliceous, rounded at the 
upper tnaigin, suddenly narrowed at the base. Septa deep. Valves 
obovate-piriform, rounded at the apex, narrow at the base. Pseudo- 
raphe distinct Striae very subtle, 31 in 10 p at the base, finer at 
the apex L of v. 45-55 p 
Type locality North Sea 
Distribution. Marine Atlantic Coast. 

Illustrations' Ktitz , Bac., pi 9, f. 9; Pntchard, Infusoria, pi. 13, 
f. 13, Van Heurck, Syn. Diat. Belg , pi. 48, f. 6, 7; H. L. Smith, 
T S .443 

la U c mophoft tincf (Ag ) Gtoil, Hadwlgla 6 1M7 

Gomphonema Unetum As , Cooip , Cnt Diat , 35. 1831 
RMpMopkora superb? Ktttx,, Bac , iaa, 1844 
Poacspkima superba (Ktttx,) Rab , Ft Eur. Alg i* 398. 1864. 

Frustules cuneate, rounded at the upper end and tapering to the 
narrow, truncate base Septa rather deep, with septal puncta 
evident. Valves clavate, appearing hyaline, the striae about 27 
at the lower end, increasing to about 33 in 10 p at the upper end. 
L of v 40-no p. Stipes elongated, composed of two layers. 
Frustules usually m twos. 

Type locality. Adriatic Sea. 

Dtstnbutton: Marine. Atlantic Coast 
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Illustrations Kfltz., Bac., pi. 10, f. 7, Van Heurck, Syn. Diat 
Belg., pi. 48, f. 13-15; Boyer, Diat. Phila., pi. 9, f. 14-15, H. L. 
Smith, T. S. 444. 

Pbotundeseptatab Mereachk. 

U Ucu p h w mobImIm MtracMu Noon NoUrUt, Ser i>, 14. igoi 

Frustules cup-shaped, with convex margins and rounded angles. 
Septa very deep, with distinct septal puncta. Valves broad in die 
middle, slightly attenuate at the truncate apex, sometimes broadly 
rounded, attenuated toward the narrow base. Striae 12-13 > n 
10 pi at the base, much finer toward the apex L of v. 24-33 pi. 
(Mereschk.) 

Type locality San Pedro Bay, Cal. 

Distribution: Marine. Known only from the type locality 
Illustrations Mereschk , Nuova Notarisia, Ser. 12, pi. f. 16 

Lyngbybab MeretchV 

14 UcMopkora lyntbyci (Klu.) Grun. Hedwifts 6 35 1867 

EckimUa cmuato Lyngb , Tent. Hydrophyt Dan , an 1819. 
Podotpkgnta Lyntbytt KUtz , Bac , tai 1844. 

Frustules cuneate, slightly rounded at the angles Septa deep. 
Valves clavate or oblanceolate, with margins subparallel toward the 
apex and narrowed and prolonged toward the base. Pseudoraphe 
distinct. Stnae 12 in 10 pi near the base, 16 in 10 pi near the apex. 
L. of v. 50-70 pl 
Type locality Baltic Sea 
Distribution Marine Adantic coast. 

Illustrations. Lyngb , Tent Hydropht Dan , pl. 70, f. F; Ktktz., 
Bac., pl 9, f 10, 3; Van Heurck, Syn Diat Belg , pl 46, f 1 , pl 47, 
f. 16-19; Boyer, Diat Phila , pl. 9, f. 3, 4. 

if l.lrmiphw ps cMks Meraichk., Noova NotarWa. Ser 11. 16. 1901 

Frustules broadly cuneate, with rounded upper angles and broad 
bases Septa rather deep; septal puncta very distinct. Valves 
broad, cuneate, round at the apex, tapering to the subacute base. 
Pseudoraphe distinct. Striae 11-12 in 10 pi L. of v. 26-43 pi. 
(Mereschk.) 

Type locality • San Pedro Bay, Cal. 

Distribution Marine. Known only from the type locality 
Illustrations Not figured. Large specimens “resemble L. juer- 
genstt capensts Grun., but the septa are much deeper." 

1 6. Hcmopfcog* rottnua Uvuchk,, Nuovi ‘NotirWi, Str it, ti x«oi. 

Frustules narrow, linear in the upper part, with angles subacute. 
Septa very deep; septal puncta very distinct Valves narrow, 
cuneate, abruptly attenuated at the upper end into a long, narrow 
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rostrum; gradually attenuated toward the lower end. Pseudo- 
raphe distinct. Striae 13-14 in 10 p in the middle. L of v 73- 
ii6ii~ (Mereschk.) 

Type locality Black Sea 
Distribution: Marine. San Pedro Bay. 

Illustrations. Mereschk , Nuova Notarisia, Ser. 13, pi. f. 26. 

Pekistriatak Mereschk 

17 Llciaoplwrt thfuihujll (Kfltx ) Grun., Hedwtft* 6 *6 1S67 

Podospke ma ehmberpi Kfltz , Bac., 121, 1844* 

Frustules cuneate, with rather deep septa Valves oblanceolate, 
rounded or sometimes subcuneate at the apex, Bubacute at the base 
Pseudoraphe qifite distinct Striae punctate, 8-9 at the base, 
10-12 toward the apex in 10 pu L of v. to 135 pi 
Type locality Baltic Sea 
Distribution Marine Atlantic Ocean 

Illustrations Kfltz , Bac , pi. 9, f. 13, Pritchard, Infusoria, pi. 13, 
f 14; W Smith, Syn. Bnt Diat 1 pi 24, f 225; Van Heurck, Syn 
Diat. Belg , pi 47, f. to, 11 , Boyer, Diat Phila , pi. 9, f. 5, H. L. 
Smith, T S. 425. 

x8 Ucmophorm ovata (W Smith) Grun., Hedwlda 6 J6 1857 

Podosphenta cento W Smith, Syn Bnt. Diat i 83. 1853 
Frustules broadly cuneate, rounded at the upper margin, with 
rather deep septa Valves obovate, rounded or subcorneal at the 
apex and tapering to the subacute base Pseudoraphe quite 
distinct Striae transverse in the middle of the valve, radiate at 
the apex, 9-10 in 10 pi at the base, liner near the apex L. of v. 

70-115 (A. 

Type locality England. 

Distribution Marine Coast of Barbados. 

Illuttratums W. Smith, Syn Bnt Diat 1 . pi. 24, f. 226; Van 
Heu^r, Syn. Diat Belg., pi. 47, f 13 (forma barbadensis). 

19 ll c ao ph o r* cslUoraJca Gntn., In Van Haurck, Syn. Diat. Bel*. pL 47 1S81 

Frustules broadly cuneate, with convex upper margin and very 
deep septa. Valves narrowly obovate, with rounded, sometimes 
slightly acuminate apices and obtuse, sometimes narrow and 
prolonged, bases. Pseudoraphe broad. Striae oblique, 8 m 10 pu 
L. of v to X15 pu The striae are usually transverse m the middle 
and convergent at the apex and base. 

Type locality. Coast of California. 

Distribution. Marine. Pacific Coast. 

Illustrations. Van Heurck, Syn. Diat. Belg., pi. 47, f. 14. 
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Species Unclassified 

so* Itoa flp h m thuiftU Meretchk . Nuova NoUriak Ser it aj igoi 

Frustules cuneate, with upper angles subacute Septa deep 
Valves strongly clavate, usually slightly arcuate and asymmetrical, 
inflated at the upper part and attenuated toward the broad and 
truncate apex, abruptly attenuated toward the base, with the 
inferior end inflated. Pseudoraphe very distinct, terminating in a 
pseudonodule at the apex Striae 16-17 m 10 p L of v 93-179 |i 
Type locality Monterey Bay, Cal. 

Distribution Marine. Known only from the type locality. 
IUustrattons Mereschk , Nuova Notansia, Ser 12, pi , f 30. 

si Llcmophor* btiltjri (A. M Edwmrdt) Gran , Hedwigia 6 36 1*67 

Podoipkenta Batleyt A M Edwards, in Lewis, Proc Acad Phila 13 67. 
1861. 

Frustules delicate, broadly cuneate, with deep septa, turgid, 
rounded above and produced at the base Valves obovate or sub- 
orbicular, rounded at the apex, usually produced at the base. 
Pseudoraphe distinct Striae 20 in 10 p L of v 40 p 
Type locality Long Island Sound, N Y. 

Distribution Marine Atlantic coast 

Illustrations Lewis, Proc Acad Phila 13 pi 2, f 8, Boyer, 
Diat Phila., pi 38, f. 3, 4; H. L Smith, T S 423 

12 Llcmophor* montarqnut* Mermchk , Nuova Notarial* Ser «, u root 

Frustules with deep septa Valves linear in the upper part, 
with the apex broadly rounded, abruptly attenuated in the middle 
to a linear and very narrow base inflated at the end Pseudoraphe 
invisible. Stnae 23 or more in 10 p. L. of v 113 p. (Mereschk.) 
Type locality Monterey Bay 

Distribution' Marine Known only from the type locality. 
Illustrations Mereschk., Nuova Notansia, Ser 12, pi , f 17 

51 CUM AGOSPBKNIA Ehrenb^ Abb* Akad. Berlin, 40 x 1841 

Frustules cuneate, usually in clusters of two or more, on short 
or long stipes. Septa two, with numerous, rounded foramina 
Valves clavate, elongated, with fine stnae Chromatophores 
granular, numerous. 

Type species, Cltmacosphaenta montltgera Ehrenb. 

Frustules on short stipes I. C monthgera 

Frustules on long stipes 2. C. elongata 

i fllmacoapliank moaffltam Shrub., Abb. Akad Berlin, 411 i *43 

Frustules on very short stipes, -cuneate, narrow, with upper 
margin slightly rounded at the angles, base truncate. Septa two, 
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with numerous foramina which are usually rounded or subquadrate. 
Valves clavate, rounded at the apex and elongated below, traversed 
longitudinally by two parallel blank lines Pseudoraphe scarcely 
evident Striae subtle, 22 or more m 10 pi on the valve, 16 in 10 n 
on the zone L. of v. 170 pi or more 
Type locality. Gulf of Mexico 

Distribution Marine. Cuba Barbados. Honduras. Califor- 
nia 

Illustrations Ehrenb., Abh Akad Berlin, 1843. pi a, 6, f. 1; 
Kdtz , Bac , pi 29, f. 80; Janisch & Rab., in Rab Beitr. Alg. 1: 
pi a, f 1, Grun , Verh , Zool -Bot. Ges Wien 13* pi 5, f. 17, A. 
Schmidt, Atlas, gl 307, f 1-9, H L Smith, T S 631 

u CM— cwph-rfi tlonffttn Bailey. Smith, Coutr 7: L 18*3. 

Frustules in fan-shaped clusters on long, branching stipes, cune- 
ate, narrow, with slightly rounded angles and truncate bases. 
Valves clavate, rounded at the apex and elongated below, traversed 
by two parallel longitudinal blank lines Pseudoraphe indistinct. 
Stnae 22 in 10 pi on the valve and about 16 m 10 pi on the zone. 
L of v. to 340 pi. 

Type locality Florida 

Distribution Marine. Atlantic Coast, southward 
Illustrations Bailey, Smith. Contr. 7. 8, f. 3, pi f. 10, 11, Grun., 
Verh Zool -Bot Ges. Wien 12 pi 3 (6), f. 22; A. Schmidt, Atlas, 
pi. 308, f 5-10 


51 MBKIDION A*.. Sytt Alf, riv (jmrf ) xta* 

Frustules cuneate, in circular or spiral fasciae, at length becoming 
free. Valves more or less cuneate, with transverse costae and 
stnae Chromatophores numerous, small, elongated, in regular 
rows on the zone. 

Type species, Echtnella arculans Grev. 

Valves obovate or clavate. Costae coarse. 1. M. circulars 

Valves clavate, constricted at the apex. 2. M. constrictum 

Valves cuneate Costae indistinct. 3. M. intermedium 

“1. M«Mloa circular* (Grcr ) Ac., C a mp . Crlt. Diet, 40. iBji 

EcktittUa ctrcularu Grev., Scot Crypt FI 1 pi 35 1833. 

Valves clavate or obovate. Costae coarse, usually from 9-1 1, 
at variable distances apart, sometimes interrupted or indistinct 
Striae interstitial, 16 m 10 pu L. of v. 18-72 (i. Sporangia! forms 
irregular in shape, more or less tumid in the middle, with indistinct 
costae 

Type locality. Scotland. 

Distribution' Fresh water. Common. 
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Illustrations Katz., Bac. pi. 7, f. 16, 1 ; Rab. Such. Diat. pi. 1, 
f. 1 ; W. Smith, Syn Brit. Diat. 2 * pi. 32, f 277 , Boyer, Diat. Phila., 
pi. 10, f. 1-3. 

• Marldloo cooKrietiua Haifa, Ann. ft Mac. Nat. HUt. xa: 458. 1843 

Valves ciavate, constricted near the apex Costae 8-10, with 
interstitial, delicate striae L* of v 15-45 (i. Internal septa are 
not infrequent in M circulars and M constnctum. 

Type locality England. 

Distribution Fresh water Common Usually found with M. 
circulars of which it is sometimes considered a variety. 

Illustrations Ralfs, Ann & Mag Nat. Hist 12. pi 18, f. 2; 
W. Smith, Syn. Bnt Diat. 2 . pi. 32, f 278 ; Van Heurck, Syn. Diat 
Belg , pi. 51, f. 13-17; H. L Smith, T. S. 236. 

8 * Marldtoo Intermedium H L Smith, Amer Quart. Micr Jour it xa 1878 

Frustules cuneate, sessile. Valves cuneate, with indistinct 
costae, rounded at the apex, sometimes constricted. L. of v 
40-75 V~ 

Type locality Tennessee 

Distribution. Fresh water Known only from the type locality. 
Illustrations' Amer. Quart Micr. Jour i pi. 3, f 2;H L Smith, 
T S. 238. 

S3 8 GEFTSONE 18 Ehrenb , Bet Aknd Berlin, 164. 1U4. 

Frustules cuneate Valves ciavate, lanceolate Striae trans- 
verse, moniliform. Pseudoraphe narrow. 

Type species, Sceptroneis caducous Ehrenb. 

x 8e >p tf oaa fa cadocaqa Ehrenb., Ber Akad Berlin, 371 1844* 

Valves ciavate, tumid in the middle, capitate at each end. Striae 
coarse, moniliform, 3 in 10 p Pseudoraphe indistinct L. of v. 
150 p or more. 

Type locality. Miocene fossil deposits 

Distribution. Marine. Port Antonio, Jamaica. Colon. Rare. 
Illustrations: Ehrenb., Mikrogeol., pi. 33, 17, f. 15; Greg., Trans. 
Roy. Soc. Edinb. 21 * pi. 14, f. 106; Pritchard, Infusoria, pi. 4, f. 11; 
Van Heurck, Syn. Diat Belg., pi 37, f. 5. 

Sceptroneis & of very rare occurrence in a living state in North 
America although common in the Miocene and later deposits. 

Species Excluded 

The following forms, as Kitton remarks (Mo. Micr. Jour. 18: 170. 
1877), are not "rightly placed in the genus Sceptroneis”: 

Sceptroneis gomphonema (Janisch & Rab.) Grun., Mo. Micr. Jour. 
18: 169, is Synedra gomphonema Janisch & Rab. 
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Sceptroneu dubta Grun , Mo. Micr Jour. 18. 169, m not a Scop- 
troneu and appears to be a Synedra. 

Sceptroneu cuneata Grun , Mo. Micr. Jour. i8‘ 169, is Synedra 
cuneata Grun. 


10. Fragilaneae 

Divided into three sections' 

(a) Diatominae Valves circular, elliptical to linear, quadrate 
or cruciform, with transverse costae. Pseudoraphe sometimes ab- 
sent. 

(b) Fragilariinae. Valves elongate, without costae, but with 
transverse, punctate stnae, without genuine central nodule. 

(c) Eunotnnae Valves lunate A raphe sometimes partly 
formed with terminal nodules near the edges 

(a) DIATOMINAE 

1. Dtatoma. Frustules in filaments Valves linear or elliptical, 
costate 

3. Plagtogramma Frustules in fasciae or free Valves coatate. 

3 Opephora Frustules free Valves usually cuneiform, costate. 

54 DIATOMA DC FI Fr a 48 1805 Em Heiberg, Contp. Diet , 55 1865. 

Frustules oblong or quadrate, adnate in filaments at first, attached 
by alternate angles and finally separating Valves linear or ellip- 
tical, with transverse costae and punctate striae Paeudorapfre 
evident Chromatophores large granules without definite ar- 
rangement 

Type species, Dtatoma vulgare Bory 
Valves lanceolate or linear, with rounded apices I D vulgare 
Valves lanceolate or linear, with produced, capi- 
tate apices. 2 D ekmgalum 

Valves oblong-lanceolate, rounded at the apices 3 D htemale 
Valves narrow, linear, with rostrate or capitate 

apices 4 D. anceps 

1 Dtatoma vulftara Bory, Diet* Hitt, Nat T pi 30 1838 

BnctUana vulgartt (Bory) Ehr«nb , Inf , 197 1838 

Frustules quadrangular, with straight sides or slightly con- 
stricted m the middle. Valves lanceolate or linear, with rounded 
apices Costae about 6 in 10 p, often at unequal intervals, and 
subtle, punctate stnae, 14 in to p L of v. 40-50 p. At one end 
of each valve, at alternate ends of each frustule, a plasma pore is 
more or less evident, by which the frustules adhere and, in separ- 
ating, produce zigzag chains. The pore is probably found in all 
species of Dtatoma. 

Type locality. Europe. 
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Distribution. Fresh water. Common 

Illustrations' Katz , Bac., pi 17, f. 15, 1-4; W. Smith, Syn. Brit. 
Diat 2. pi. 40, f 309; Ralfs in Pritchard, Infusoria, pi. 4, f. 13, Brun, 
Diat. Alpes, pi 4, f. 13; Van Heurck, Syn Diat Belg., pi 50, f. 1-6; 
Boyer, Diat Phila., pi 10, f. 9, 10. 

Dtatoma vulgare productum Grun , Verb Zool.-Bot Ges. Wien 
12 363 1862 With produced, obtuse apices. W. Smith, Syn. 

Brit Diat 2' pi 40, f 309 a ' 

Dtatoma vulgare breve Grun , Verh Zool.-Bot Ges Wien 12 • 363. 
1862 Valves ovate-lanceolate, short, obtuse W. Smith, Syn 
Bnt Diat. 2 : pi 40, f 309 a" 

Dtatoma vulgare genutnum Grun , Verh. Zool.-Bot Ges Wien 12 • 
363 1862. Valves lanceolate, with produced apices W Smith, 

Syn Brit Diat 2 * pi 40, f 309 B 
Dtatoma vulgare capttulatum Grun , Verh Zool -Bot Ges Wien 
12 364. 1862. Valves lanceolate, short, with apices capitate- 

constricted 

Dtatoma vulgare ehrenbergtt (Ktitz ) Grun , Verh Zool -Bot Ges. 
Wien 12 364 Dtatoma Ehrenbergtt KUtz , Bac, pi 17, f 17. 
Valves elongate, linear-lanceolate, with apices capitate-constncted. 

Dtatoma vulgare grande (W. Smith) Grun , Verh. Zool -Bot. 
Ges. Wien 12 364. 1862 Valves linear, much elongated, capitate- 

constricted at the apices Dtatoma grande W Smith, Syn Bnt 
Diat 2 39. pi 40, f 310. 

Dtatoma vulgare constnctum Grun , in Van Heurck, Syn. Diat 
Belg , pi. 50, f. 9 

Dtatoma vulgare Itneare Grun , in Van Heurck, Syn Diat Belg , 
pi 50, f 7, 8 Valves linear 

The above vaneties have intermediate forms occurring with the 
type. 

Denttcula obtusa KUtz , Bac , 44, pi. 17, f 14, 1844, 18 supposed 
to refer to this species but the identification is quite uncertain 

t Dtatoma ttton£atum (Lyngb ) Ag, Sy*t All , 4 1834* 

Dtatoma ienus Mongatum Lyngb , Tent Hydrophyt Dan , pi 6i, E f 1,2 
1S19 

Valves lanceolate or linear, sometimes ten times the diameter to 
loop, with produced, capitate apices. Costae delicate, 4-7 in 
10 p. Striae subtle, 14-17 in 10 p. Zone view very narrow, con- 
stricted in the middle Very near D vulgare ehrenbergtt and D. 
vulgare grande. 

Type locality. Denmark 
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Distribution. Fresh water. Not common. 

Illustrations: Ktitx., Bac., pi. 17, f. 18, i, 2; W. Smith, Syn. Brit. 
Diat. 2: pi. 40, f. 31 1 ; Brun, Diat. Alpes, pi. 4, f. 16; Van Houck, 
Syn. Diat B«lg., pi. 50, f. 14 c, 18-22; H. L. Smith, T. S. 134. 

Diatoma elongatum tenue (Ag.) Van Heurck, Syn. Diat. Brig., 
pi. 50, f. 14, a, b. Diatoma tenue Ag., Syst. Alg., 4, 1824. Valves 
narrow, slender, with apices slightly capitate. West Indies. Gam- 
bier, Ohio. Van Heurck states that the variety and type occur 
in both fresh and brackish water. H. L. Smith, T. S. 136. 

For variation in Diatoma see Cholnoky, Ungarische Botanische 
Blatter, 1925. 

3. DftmtotzM Mu— li (Lyngb.) Heiberg. Coup DkL, 58 xMj. 

Fragdarta hiemalis Lyngb , Tent Hydrophyt Dan , 185. 1819. 
Odonttdium Mmole Kfltx., Bac , 44. 1844. 

Frustules rectangular, the ends of the costae nodular. Valves 
oblong-lanceolate, rounded at the apices. Costae 6-12 Striae 
subtle. L. of v. 30-50 pi. 

Type locality Faroes. 

Distribution Fresh water, m cold streams and springs. 
Illustrations Lyngb , Tent. Hydrophyt. Dan , pi. 63, E; Kfltz., 
Bac., pi'. 17, f. 4, W. Smith, Syn. Bnt Diat. 2. pi 34, f. 289; Ralfs in 
Pritchard, Infusoria, pi. 13, f. 24, 25, H L. Smith, T. S 381. 

Diatoma ktemale turgidulum (Ehrenb ) Grun., Verh. Zool.-Bot, 
Ges. Wien 12. 356. 1862. Fragtlana turgidida Ehrenb., Inf., 204. 
pi. 15, f 13. 1838. Odonttdium glacials Katz , Bac., 44. pi. 17, 
f. 3. Valves shorter than in the type. Costae 4-6. Occasional 
with the type. 

Diatoma ktemale mesodon (Ehrenb ) Grun., Verh. Zool.-Bot. 
Ges. Wien 12. 357. 1862. Odonttdium mesodon (Ehrenb.) Katz., 
Bac., 44. pi 17, f. 1. Valves ovate-lanceolate, 12-25 p in length. 
Costae 2-4. Boyer, Diat. Phila., pi. 10, f. 7, 8. H. L. Smith, 
T. S. 382. Katmai Pass, Alaska Common in springs near Phila- 
delphia. 

4 UstosMi tncipi (Ehnab.) Kbcfaa. Kiypc-VL Schist, ft *04 iSyS. 

Odonttdium anapt Ehrenb , Abh. Akad Berlin, 127. 1843. 

Odontidtem ememohm W. Smith, Syn. Brit. Diet. 2: 16. (836. 

FragUaria capitate Ehrenb., Mikrogool., pL 35, A, is, f a. >854. 

Frustules quadrangular, elongate. Valves narrow, linear, with 
rostrate or capitate apices. Costae 5-16, sometimes oblique. 
Striae 21 in 10 pu L. of v. 20-50 pu W. Smith notes the p r e s e n c e 
of internal valves as in Eunctia pectmalis solieroUi in his species,, 
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Odontidium anomalum The internal valves ocrur in this form at 
Fall Mt , Conn 

Type locality Europe 

Distribution Fresh water Generally distributed 
Illustrations Ehrenb , Mikrogeol , pi 3, 1, f 22, W Smith, Syn 
Brit Diat 2 pi 61, f 376, Brun, Diat Alpes.pl 4, f 6,VanHeurck 
Syn Diat Belg , pi 51, f ,5-8, Boyer, Diat Phila , pi 10, f 5, 6, 
H L Smith, T S 377 

Diatoma anceps capitatum Perag , in Terry, Rhndora 10 181. 
1908 This form from Fall Mt , Conn is exactly that of H L. 
Smith, T S 378, from the St Lawrence River, and labelled Odon- 
tidium anomalum W Smith 

55 PLAGIOGRAMM A Grev , Quart Jour Micr Set 7 aoJl 1850 

Frustules quadrangular, in short fasciae, or, usually, free Valves 
with costae, central or central and terminal, sometimes absent 
Striae transverse Central space and ends usually hyaline 
Type species, DenticeUa staurophora Greg 
Costae two, central 

Valves lanceolate Median space extend- 
ing to margin I P staurophorum 

Valves elliptical-lanceolate Median space 
half the diameter of valve 2 P tessellalum 

Valves elliptical-lanceolate, constricted 
in middle 3 P spmosum 

Costae four, two central and two terminal 
Valves linear-elliptical, obtuse Stnae 4 

in 10 pi 4 P pulchellum 

Valves linear, slightly inflated in the 
middle 5 P valtdum 

Valves linear, slightly inflated in the 
middle Terminal costae deeper than 
the others 6 P tnaequale 

Valves linear-elliptical Striae 7 in 10 pi 7. P pyemaeum 

Valves linear, with rounded ends 8 P wailtchtanum 

Valves rhombic-lanceolate, tumid in the 
middle. 9 p obesum 

Valves linear-lanceolate, constricted in the 
middle. 10 P lyralum 

Valves lanceolate or linear-lanceolate, con- 
stricted in the middle. Costae con- 
nected by a rib on each margin ti P. canbaeum 

Valves linear-lanceolate, tapering to the 
ends. 12. P. attenualum 

Valves gblong-elliptical, Terminal costae 
obsolete 13. P- decussatum 
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Valves linear-lanceolate Pseudoraphe 
absent. 14 P anliUarum 

Costae absent or indistinct 
Valves constricted in the middle Seg- 
ments dilated 15 P paptlto 

Valves lanceolate, constncted m the 
middle 16. P. labuense 

1 Ptagtogramma stanrophorum (Gres ) Hribai, <?onip DUt , j* i* 6 j 

Denttcetta tiaurophora Greg , Tran* Roy Soc Edinb Si 496 1857 

Plagtogrammo pegcrtanum G rev , Quart Jour Micr Set 7 ao8 1859 

Frustules quadrangular, free, or two or three together Valves 
lanceolate or oblong-lanceolate, the hyaline median space extending 
to the margin, bounded by two costate lines which are slightly con- 
cave towara the ends of the valve Pseudoraphe narrow or in- 
distinct Striae in transverse or slightly radiate lines of puncta, 
7-9 in 10 n, in longitudinal rows Ends of valve hyaline, without 
costae L of v 45 (i Variable in outline. 

Type locality Scotland 

Distribution Marine Greenland. Florida Honduras. 
Illustrations Greg, Trans. Roy Soc Edinb 21 pi 10, f 37, 
Grev , Quart Jour Micr Sci 7 pi to, f 1, 2, Van Heurck, Syn 
Diat Belg , pi 36, f 2, A Schmidt, Atlas, pi 209, f 12, 13, 14, 27, 
35 

* ftaftlogrmmina tmadlfttum Grev , Quart Jour Micr ScJ 7 aoS 1*50. 

Frustules quadrangular Valves elliptical-lanceolate Central 
hyaline space elliptical, transverse to the major axis, usually about 
half the diameter of the valve Pseudoraphe not distinct Ter- 
minal hyaline, spaces ovate Striae transverse, with large, quad- 
rate, granular markings, 3 in 10 n Central costae absent L of v. 
to 100 [I 

Type locality California guano 
Distribution Marine Atlantic Coast, southward 
Illustrations Grev , Quart Jour Micr Sci 7 pi 10, f 7, A 
Schmidt, Atlas, pi. 209, f 42-44, Boyer, Diat. Phila., pi. 10, f. u 

3 Wntotntnnw •pinotum Clew Sv Vct,-Akad Hindi II it»j iS 1SS1 

Valves in general outline lanceolate-elliptical, constncted m the 
middle aftd again constncted and produced at the rounded ends 
Pseudoraphe scarcely evident Central space hyaline, oblong, 
reaching the margin, bounded by broad costae. Stnae transverse, 
the rows of puncta 10-1 1 in to p. Terminal spaces hyaline, el- 
Jiptical A row of strong spines evident on the margin about 5 in 

JO PU L Of V. 50-80 (Ik 

Type locality : Galapagos Islands. 

Distribution Marine Campeche Bay. Rare. 
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Illustrations Cleve, Sv Vet-Akad Handl. II 18* pi 4, f 55; 
A. Schmidt, Atlas, pi 211, f 27,28 

4. Ptaglotnauna pulchoUum Grrv , Quart Jour Mia Sd 7 209 1859 

Valves linear-elliptical, obtuse Pseudoraphe distinct Costae 
two central and two terminal Striae punctate, 4 in 10 p L of v 

55-120 p 

Type locality Nassau, Bahamas 
Dulrtbutton Marine West Indies 

Illustrations Grev , Quart Jour Micr Sci 7 pi 10, f 4-6, 
Ralfs, in Pritchard, Infusoria, pi 4, f 32 

5 PUAlogramma valtdum Grev , Quart, Jour Mlcr Sd 7 x 859 

Valves linear, slightly inflated in the middle. Costae two central 
and two terminal Pseudoraphe distinct Striae 7 in top, punctate 
L of v 84-120 p 
Type locality California guano 
Distribution Marine Pacific Coast 
Illustrations Grev , Quart Jour Micr Sci 7 pi. 10, f 8 
Plagtogramma valtdum tumtdulum Grun , A Schmidt, Atlas, pi 
210, f 2, 3 1897 More inflated in the middle than the type form 

L of v 115 p Campeche Bay Common 

6 Plagtogremnui Inoaquol* Grev Quart Jour Micr Sd 7 210 1859 

Frustules broad, with the terminal deeper than the two middle 
costae Valves linear, slightly tumid in the middle Pseudoraphe 
evident Stnae about 7 in 10 p, punctate L of v 35 p Re- 
sembles a small P valtdum 
Type locality Jamaica 

Distribution Marine, West Indies Honduras Campeche Bay 
Illustrations Grev , Quart Jour Micr Sci 7 pi 10, f 10. 
Janisch & Rab in Rab Bcitr Alg 1 pi 2, f 20 1863 

7 PtAtloftmmnui pygmocum Grev Quart, Jour Micr Sci 7 211 1859* 

Valves linear-elliptical Pseudoraphe distinct Striae 7 in io\k 
L. of v 30 p 

Type locality Nassau, Bahamas 
Distribution Marine Atlantic Coast Rare 
Illustrations Grev , Quart Jour Micr Sci 7 pi to, f tt, Boyer, 
Diat Phila., pi. to, f 13 

8 Magftogrumma wulltchlauum Grev , Treat, Micr Soc. Load 13 1 1865* 

Valves linear, with rounded ends Pseudoraphe absent. Stnae 
about 8 in 10 p, evident also in the central and terminal spaces 
L of v 33-42 p Near P pygmaeum, from which it differs in 
outline aira stnae (De-Tom). 
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Type locality St Helena 

Distribution Marine Delaware River mud. Rare 
Illustrations . Grev, Trans Micr Soc. Lond 13 pi 1, f 7, 8, 
Boyer, Diat Phila , pi to, f 14, A Schmidt, Atlas, pi 209, f 20, 
21 

9 PhmJoftramartt obocam Grev Quart Jour Mlcr Sd 7 an T859 

Valves rhombic-lanceolate, tumid in the middle Pseudoraphe 
distinct Striae about 6 in 10 p, sometimes slightly radiate L of 
v 35 ‘bo (A 

Type locality Nassau Bahamas 

Distribution Marine Atlantic Coast, southward West Indies. 
Illustrations Crev , Quart Jour Micr Sci 7 pi. io, f 12, 13, 
A Schmidt, Atlas, pi 209, f 31.pl 210, f 7, 8, Boyer, Diat Phfla , 
pi 10, f 12 

to Plagloftramma lyratun Grey, Quart. Jour Micr Sd 7 an 1859 

Valves linear-lanceolate, constricted in the middle Pseudoraphe 
distinct Striae about 9 in 10 p. L of v 63-100 pi 
Type locality Nassau, Bahamas 
Distribution Marine Campeche Bay. 

Illustrations Grev , Quart Jour Micr Sci 7 pi 10, f 14 

II Pl«gioftr»mra« c«rIb«*»iB Cleve Blh Sv Vet -Mad Handl s 1 10 i«7J 

Valves lanceolate or linear-lanceolate, constricted in the middle 
Paeudoraphe distinct On each side near the margin a strong nb 
connects the central and terminal costae Striae about 9 in IO pi, 
crossing both the central and terminal spaces I- of v to 88 p. 
Type locality Virgin Islands 
Distribution Marine Campeche Bay 

Illustrations Cleve, Bih Sv Vet -Akad Handl 5* pi 3, f 17, 
A Schmidt, Atlas, pi an, f 26 

Plagtogramnta canbaeum forma pustlla A Schmidt, Atlas, pi 21 1, 
f 19 Valves with segments more tumid than in type and with the 
ends somewhat acute L of v 40 pi Campeche Bay 

if «tt*nuatum CWvt, Blh Sv Vet -Aked HandL •*: io r»7J 

Valves linear-lanceolate, tapenng to the small apices Pseudo- 
raphe absent Stnae 10 in 10 pi L of v 50 pi The central 
costae form a quadrangular annulus. (Description from Cleve who 
found one specimen only.) 

Type locality St Bartholomew 

Distribution Marine. Known from the type locality only. 
Illustrations. Cleve, Bih. Sv. Vet>Akad. Handl. 5 1 : pi. 3, f, jf. 
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t 3 nafttoArarama dwoMitum Orev , Trans. Mlcr Sx Uond 14 x 1866. 

Valves oblong-elliptical Pseudoraphe not evident Termina] 
costae absent Striae about 8 m 10 (a, somewhat radiate L of v 
a 1-55 V- 

Type locality St Helena 

Dtstnbutton Marine West Indies Campeche Bay Mosquito 
Inlet, Fla 

Illustrations Grev , Trans Micr Soc Lond 14 pi I, f i, 2; 
A Schmidt, Atlas, pi 209, f 25 

14. PltAlotramnui antUlorum Clcvc Bib Sv Vet -A lead Hand I 5* xo 1873 

Valves hnear-lanceolate, slightly tumid in the middle Pseudo- 
raphe absent or indistinct Striae 8 in io n L of v 42-80 ti 
Type locality Virgin Islands 
Distnbutton Marine Shark River, N J Rare 
Illustrations Cleve, Bih Sv Vet -Akad Handl 5* pi 3, f 16, 
Leud t M6m Soc £mul C6tcs-du-Nord, pi 9, f 92 1879 

15 Pla£Joi»xnm* paptilo C leve and Grove Le Di a to mine i 55 1801 

Valves constricted in the middle, with produced apices, the seg- 
ments dilated Pseudoraphe and costae absent Central space a 
circular pseudonodule surrounded by a hyaline area Striae 9-10 
iniop Terminal spates elliptical L of v 45-48(1 Resembles 
P nankoorense Grun , which, however, has striae 7 in top, with 
granules more scattered 
Type locality Straits of Macassar 
Distribution Marine Campeche Bay 

Illustrations Cleve and Grove, Le Diatomiste 1 pi 8, f 17, A 
Schmidt, Atlas, pi 21 1 , f 13 

16 Mafttoftimjwima tobutnu Cleve, Vega Exp Iaktt ^ 408 1883 

Valves lanceolate, slightly produced at the ends, constricted in 
the middle. Central nodule large, circular, reaching the margin 
Costae not evident, the inturned edges of the valve appearing as a 
diaphragm Striae 11-14 in 10 p. punctate, the puncta in longi- 
tudinal rows Pseudoraphe narrow, distinct L. of v 40-50 p, 
Type locality Borneo 

Distribution • Atwood Cay, Bahamas (Coll Dr M A Howe) 
Illustrations Cleve, Vega- Exp Iaktt 3 pi 37, f 62, A Schmidt, 
Atlas, pi 21 1, f 9 


Spectes Unclassified or Doubtful 

Plagtogramma f mutuum A. Schmidt, Atlas, pi 209, f 15 A 
small form with an elevation in the centre Valve view unknown. 
Resembles'a Glyphodesmts Campeche Bay 
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Plagiogramma mforme A Schmidt, Atlas, pi 211, f. 16-18. 
Valves linear-elliptical, constricted in the middle Two central and 
two terminal costae Pseudoraphe distinct, Campeche Bay 

56 OPBPHORA P Petit Ml**. Sd Cep Horn Hot 130 1888 

Frustules rectangular. Valves cuneiform or linear-elliptical to 
lanceolate, with large, elliptical striae tl en forme de boutonnieres” 
near the margin Pseudoraphe or hyaline space distinct or broad. 
The structure of the striae clearly separates this genus from FragU- 
larta 

Type species, Fragilana schwartzit Grun 
Valves linear-oblong or slightly clavate i 0 pactfica 

Valves linear, ekmgate, slightly clavate 2 0 schwartzit 

Valves lanceolate 3 0 ptnnata 

Valves ovate 4 O martyi 

i OfMphort pidto (Grun.) P Petit Mlu Sd Cap Horn Bot iji 1888 

Fragilana pactfica Grun , Verb Zool -Bot Ges Wien 12 373 1862 

Valves linear-oblong or slightly clavate, with rounded apices. 
Pseudoraphe linear, narrow. Costae broad, punctate, 3-6 in 10 (t 
L of v 30 (i 

Type locality' North Pacific Ocean 
Distribution Marine Pacific Coast 

Illustrations Verh Zool -Bot Ges Wien 12 pi 5, f 19, Van 
Heurck, Syn Diat Belg pi 44\ f 20-22 , Boyer, Diat. Phila pi 10, 
f 18 

A triangular form occurs fossil in a deposit at Basalt, Nevada 

• Opcphora achwartsll (Grun ) P Petit In Pelletan, Le* Diatomic*, a: 88 1&S9 

Fragilana schwartni Grun , Verh Zool -Bot Get. Wien 13 143 1863 

Valves linear, elongate, slightly clavate, rounded at the apices. 
Costae broad, 4 in iofL. L. of v to 178 pi 
Type lowb(#‘ Brazil 

Distribution Marine Caribbean Sea Pacific Coast. 

Illustrations Verh Zool -Bot Ges Wien 13 pi 5, f 7, Van 
Heurck, Syn Diat Belg pi 44, f 24, Boyer, Diat Phila pi 10, 
f 16, 19 

3 Opapbora pin Data (JanlKh it Rab.) P Petit Min. Sd ptp Horn Bot iji itM 
FragUana ptnnata Janiach & Rab , in Rab Beitr Alg 1 8 1861 

Fraptana ptnnata Ehrenb ? The figures in Mikrogeol , pi 6, 1, f 49 and 
pi 39, 2, 57, 58, are too inadequate for identification. 

Valves lanceolate, with rounded apices. Pseudoraphe lanceolate. 
Costae broad. L. of v. 40 pi. Near 0 , sekwartstt 
Type locality Peruvian guano. 

Distribution' Marine Honduras. 
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Illustrations Janisch & Rab , in Rab Beitr Alg 1. pi 2, f 
18, Janisch, Abh Schles Gca Naturw -med Abth , pi 1 A, f 29, 
1862 

4 Ojwphora mtrtyl Heribtud DUt Kow Auvergne, i 43 iuo3 

Valves ovate Costae broad, 6 in io [i Pseudoraphe narrow 
L of v 17-30 pi 

Type locality Miocene deposit of Neussargues, Cantal, France 

Distribution Fresh water Black River, Mich. Common 

Illustrations Henbaud, Diat Foss Auvergne, 1 pi 8, f 20 

(b) FRAGILARIINAE 

1 Fragtlarta Frustules rectangular, usually in filaments. 
Valves without costae or nodules Striae transverse, finely punc- 
tate, as a rule 

2 Rhaphonets Frustules rectangular, free or gemmate Valves 
with striae frequently radiate and coarsely punctate 

3 Trachysphenta Frustules rectangular, free Valves usually 
cuneiform 

4 Cymatostra Frustules in fasciae, tumid in the middle 
Valves lanceolate 

5 Dimerogramma Valves with smooth apices and broad 
pseudoraphe 

6 Glyphodesmts Valves with a central nodule 

7 Synedra Valves elongate, with transverse striae and ‘distinct 
pseudoraphe 

8 Pseudosynedra Valves as in Synedra, but oar-shaped 

9 Campylostylus Valves arcuate, clavate, inflated 

10 Astertonelia Frustules and valves inflated at the ends, often 
in radiating clusters 

11 Thalasstothnx Frustules radiating Valves arcuate 

12 Clavtcula Valves elongate, inflated at each end, usually 
with two lateral areas Striae punctate, irregular 

57 PRAGILARIA (Lynib ) A* SyM Al* 7 J*J4 Bn Rab Kl bur ■ 11* l8', 4 

Frustules rectangular, usually in fasciae or long filaments, at 
length becoming free Valves without costae, symmetrical, 
transversely striated 

Type species, Fragtlarta pecttnalis Lyngb 

Brun divides the genus into two subgenera as follows 

Eu- Fragtlarta Valves not tumid m the middle, with a narrow 
or indistinct pseudoraphe Chromatophores granular 

Staurostra Valves tumid in the middle, usually lanceolate, 
with a distinct pseudoraphe Chromatophores placcochromatic 

As there is some doubt as to the number and position of the 
chromatophores in certain species of the two sections the division 
is provisional 
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BU-FRAGILARIA 


Valves linear or linear-elliptical, attenuated at 
the ends 

Valves linear, slightly inflated at the ends 
Valves oblong or elliptical, rounded at the ends 
Valves linear-elliptical, rounded at the ends 
Valves linear-oblong, obtuse at the ends 
Valves linear, rounded at the endB 
Valves oblong-elliptical, obtuse at the ends 
Valves lanceolate, obtuse, constricted at the 
ends 

Valves lanceolate, slightly produced 
Valves linear Striae not interrupted 


1. F vtrtscens 

2 F hyalina 

3 F. arctiea 

4 F oceantca 

5 F extits 
6. F. lineans 

7 F caltfornica 

8 F. stnatula 

9 F capensis 
10 F f cyltndrus 


STAURORISA 


Valves lanceolate, produced, rounded at the 
ends 

Valves linear, with subrostrate ends 

Valves elliptical-lanceolate, with produced 
ends 

Valves lanceolate, tumid in the middle 

Valves rhombic-lanceolate, sometimes con- 
stricted 

Valves linear, elliptical or lanceolate, cuneate 
or acuminate at the ends 

Valves oblong-elliptical, with produced ends, 
sometimes constricted in the middle or 
truncate 

Valves cruciform, with rounded angles. 

Valves linear, attenuate-rostrate at the ends 

Valves lanceolate Striae marginal 


11 F crotonensts 

12 F capuctna 

13 F construens 

14 F btdens 

15 F parasitica 

16 F mutabtlts 


17 F undata 

18 F harnsontt 

19 F tnormonorum 1 

20 F hrenstriata 


1 Pnftflarte rlrwcen* Ralfs Ann ft Mag Nut HUt u no 1843 
Fraitlarta acquahs Heiberg, Conap Diat , 61 1863 

Frustules quadrangular, elongate, united m long filaments. 
Valves linear or linear-elliptical, attenuated at the apices, obtuse, 
transversely striated, the striae 17 in 10 (t, punctate Pseudo- 
raphe indistinct L of v 20-80 pi 
Type locality Europe 
Distribution Fresh water Common. 

Illustrations Ralfs, Ann & Mag Nat Hist 1 2. pi. 2, f. 6, Kilts. 
Bac , pi 16, f 4; Heiberg, Consp Diat , pi. 4, f. 12, Bran, Diat. 
Alpes, pi 4, f is, Van Heurck, Syn. Diat Belg , pi 441 f. 1, Boyer, 
Diat Phila , pi. 10, f. 20, 21, H. L Smith, T S. 170. 

Fragtlana vtrescens producta (Lagerst ) De-Toni, Syll. Alg 2: 
682. 1892. Fragtlaria aequahs producta Lagerst., Bih. Sv. Vet.- 



Synopsts of North American Dtatomaceae 


185 


Akad. Handl i M 15 pi i, f 1 1873, Van Heurck, Syn Diat 

Belg , pi. 44, f 7 Valves with produced ends Striae 13-15 in 
10 {A L of v. 25-52 ;x Fresh water Alaska 

• PfgliMfal hytllm (Kilts ) Grun Verh Zool -Bot G<* Wien 12 374 1862 

Dtatoma hyaltnum Katz , Bac , 47 1844 

Diatoma vtiraeum KUtz , Bac 47 1844 

Valves linear, slightly inflated at the ends, hyaline Striae very 
subtle, 30-32 in 10 (i Terminal pseudonodulea distinct Frustules 
narrow, elongated, truncate at the ends L of v 45-75 \l 
T ype locality Adriatic Sea 
Distribution Mannc Atlantic Ocean 

Illustrations Kiitz , Bac , pi 17, f 20, W Smith, Syn Bnt Diat 

2 pi 41, f 312 (not a) , Van Heurck, Syn Diat Belg , pl t 44, f* 15, 
H L Smith, T S 135 

3 Fnftllarla arctic* Grim in Cleve & Grim , Sv Vet -A&l Handl II 17’ no »8«o 

Frustules quadrangular, in short filaments Valves oblong or 
elliptical, rounded at the ends Stnae subtle, 13 in 10 n, with 
coarser puncta on the margin more evident in zone view L of 
v. 10-25 l* Cleve notes the presence of internal septa as in Dtatoma K 
Type locality Arctic Sea 

Distribution Marine Atlantic Coast Campeche Bay 

Illustrations Cleve & Grun , Sv Vet -Akad Handl II 17*. 
pi 7, f. 124, Boyer, Diat Phila , pi 10, f 22, 23 

4. Fnftllarta oceanic* Cleve Bth Sv Vet Akad Handl i“ 22 tft7j 

Frustules quadrangular, in long filaments Valves linear* 

elliptical, rounded at the ends Stnae marginal, u m io (i L. 
of v. 24 [i Internal cells are formed as in F arctica 
Type locality Arctic Sea 
Dtstnbulton Plankton Davis Strait 

Illustrations Cleve, Bih Sv Vet -Akad Handl i u pi 4, f 25. 
Grun., DenkB. Akad Wien 48 pi 2, f 14 

5 tasllaria milk Grun., V«rh Zool Bot Get Wten u 144 iM< 

Frustules quadrangular, in short filaments Valves linear- 
oblong, obtuse at the ends Stnae very subtle, 18 in 10 (i L. of 
v 5—11 is, (Grun). 

Type locality West Indies 

Distribution Known only from the type locality 

Illustrations • Grun., Verh. Zool -Bot. Ges. Wien 13. pi. 4(13), f at. 

6 Pratttarta ltwarta C uu , Rep Voy Chalk Bou 2 $6 1W6 

Frustuljs linear, in filaments Valves linear, rounded at the ends. 
Pseudoraphe indistinct Stnae about 20 in 10 p. L of v. 30-40 p. 
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Type locality. Antarctic Sea. 

Distribution Marine Atlantic Coast 

Illustrations Castr , Rep Voy. Chall Bot. 2 pi 19, f. 9, Boyer, 
Diat Phila , pi 10, f 37. 

7 FragUarta caltfornka Gnm*, In Van Heurck Syn Dbu Belg . pi 44 iHfli 

Frustules in very long filaments, quadrangular Valves oblong- 
elliptical, obtuse at the ends Striae about 16 in io p. In zone 
view the frustules are longitudinally finely striated L. of v. 35 (i. 
Type locality California 

Distribution Manne Common in Monterey Bay, Cal 
Illustrations Van Heurck, Syn Diat Belg , pi 44, f 13 

S Fragilaria atrlatula Lyngb , Tent Hydrophyt Dan i8j i8iv 

Grammonema stnatulum (Lyngb ) Ag Conap Cnt Diat , 63 1832 

Grammontma juergensu Ag , Con sp Cnt Diat, 63 1832 

Not Fragtlaria strxatula Grev which ib Rkabdonema mtrtutvm 

Frustules quadrangular, in long filaments, not separating, 
scarcely siliceous Valves lanceolate, obtuse, constricted at the 
ends Pseudoraphe not evident Striae subtle, evident in zone 
view on the edges of the valve, 20-24 in 10 p L of v 25-45 |t 
Type locality Faroes 

Distribution Marine Greenland California Mt Desert Is., 
Maine 

Illustrations Lyngb , Tent Hydrophyt Dan , pi 63, A, Ralfs, 
in Pritchard, Infusoria, pi 15, f 24, 25, W Smith, Syn Brit. 
Diat. 2. pi. 35, f. 298; H L. Smith, T S 168, 672 
On account of the imperfectly siliceous character of this species 
it has been included by some authors in the Desmidiaceae Com* 
pare, however, the remarks of W. Smith, Syn Brit Diat 2. 23. 
1856 According to Kareten there is but one chromatophore which 
lies on the zone, and, consequently, the species should, probably 
be placed m the next section 

Q FragUarla capemk Gnin Verh Zool -Bot Get, Wien 13 143 x86j 

Frustules linear, in short fasciae Valves lanceolate, with slightly 
produced ends Striae 13-15 in 10 n. interrupted by a narrow 
pseudoraphe L of v 15-30 11. 

Type locality Cape of Good Hope 
Distribution Marine Charlton Island, Hudson Bay. 
Illustrations Grun., Verh. Zool.-Bot Ges. Wien 13: pi. 5 (14), 
f. 5, Van Heurck, Syn. Diat. Belg , pi. 44, f. 19. 

fi Frag Hag la 1 cjUndnu Grun., Dents Akad WWn 48 107 1884 

Frustules in short chains or fasciae. Valves linear or Iqtgar- 
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elliptical, with rounded ends. Striae not interrupted, 14-22 in 10 (x. 
L of v 6-32 11. 

Type locality Franz Josephs Land 

Distribution Marine East coast of Greenland 

Illustrations Grun , Denks Akad Wien 48* pi 2 (B), f 13. 

11 VraAUarta Cfotonanali Kltton Science Goaaip 5 no 1869 

Ntiuckta pccten Brun, Diat Alpes, 109 1880 

Frustules linear-lanceolate, inflated in the middle and truncate 
at the apices, united at the middle part in filaments Valves 
lanceolate, produced, rounded at the apices Striae subtle, 22 in 10 
(X L of v 40-110 |X 

Type locality Croton River, N Y 

Distribution Fresh water Lake Erie, at Buffalo Lake Michi- 
gan 

Illustrations Kitton, Science Gossip 5 no, f 81, Brun, Diat. 
Alpes, pi 5, f 30, pi. 9, f 27, H L Smith, T S 166, A Schmidt, 
Atlas, pi 299, f 1-8 

FragUana crotonensts prolongata (Grun ) Synedra crotonensts 
prolongata Grun , in Van Heurck, Syn Diat. Belg , 156, 1885, pi. 
40, f 10 1881 Valves very narrow, apices not capitate L of 

v 100 (x Lake Michigan 

i a FraftUaria ctpudot Deurnu Plante* Crypt France No 453 1825 

Frottlarta pedtnalts Lyngb (not Ehrenb ) Tent Hydrophyt Dan , 184 
1819 

Frustules linear, in long filaments Valves linear, with sub- 
rostrate apices. Striae 15 in 10 (x L of v 15-115 [x 
Type locality France 

Distribution Fresh, sometimes brackish water Common 
IUustrattons Lyngb , Tent Hydrophyt Dan , pi 63, D, Ktttz., 
Bac., pi 16, f. 3, Van Heurck, Syn Diat Belg , pi 45, f 2, Brun, 
Diat Alpes, pi 4, f 1 , H L Smith, T S 165 
FragUana capuctna mesolepta Rab , FI Eur 1 1 18 1864. 

Valves constricted in the middle Striae 17-18 in 10 |x Van 

Heurck, Syn Diat. Belg., pi 45, f. 3, Boyer, Diat Phtla , pi io, 
f 34, H L Smith, T S 167 With the type 
FragUana capuctna acuta Grun , in Van Heurck, Syn Diat. 
Belg., pi 45, L 4 Valves narrowly lanceolate, with acute apices. 
With the type 

FragUana capuctna acuminata Grun , in Van Heurck, Syn. 
Diat Belg., pi 45, f 8 Valves narrow, lanceolate; apices rostrate, 
produced. Striae 18 m 10 ix, with the type 
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r j FntfUarla coratniMi (Ehrenb) Grun Verb Zool Bot Get \Vl*n tit 371 186* 

Staurostra construe ns Ehrenb , Abh A lead Berlin, 434 1841 

OdonHdtum TabeUortc W Smith, Syn Brit Diat a 17 1856 

Dtmerogromma tabellana (W Smith) Ralfs, in Pritchard, Infusoria, 790 
1861 

Valves elliptical-lanceolate, with produced apices, sometimes 
constricted in the middle Pseudoraphe lanceolate Striae 15-20 
in 10 |i L of v 10-45 P Extremely variable in outline The 
numerous figures in Mikrogeol are, for the most part, representa- 
tions of var genutna (Ehrenb ) Grun 
Type locality North America 
Distribution Fresh water Common 

Illustrations Ehrenb , Mikrogeol , pi 5, 2, f 23, a-g, pi 6, 1, 
f. 44, a, b, and others, Grun , Verh Zool -Bot. Ges. Wien. 12 pi 
4, f 10, W Smith, Syn Brit. Diat 2 pi 34, f 291 a; Pritchard, 
Infusoria, pi. 15, f 5, Boyer, Diat Phila , pi 10, f 30; H L. Smith, 
T S 140 

Fragxlana construens btnodts (Ehrenb ) Grun , Verh Zool.-Bot 
Ges. Wien 12 371 1862 FragUarta btnodts Ehrenb , Mikrogeol *, 

pi 5, 2, f 26 Valves constricted in the middle W Smith, Syn 
Bnt Diat 2 pi 34, f. 291, B With the type 

14 FratUirta bideru Heiberg Con*p Diat 60 1863 

Frustules rectangular Valves lanceolate, tumid in the middle, 
constricted at the ends, subcapitate Pseudoraphe broad Striae 
18 in 10 11 L of v 30-50 (jl 
Type locality Denmark 

Distribution Fresh water Swan River, Oregon (Fossil?) 
Illustrations Heiberg, Consp Diat pi 5, f 14, Van Heurck, 
Syn Diat Belg, pi 45, f 6 

15 Fragttorte poraafttftes (W Smith) Heiberg, Conap Diat ft 2 1863 

Odonitdtum parastheum W South, Syn Bnt Diat 2 19 1856 

Frustules solitary or geminate. Valves rhombic-lanceolate, 
sometimes constricted, with produced, subcapitate apices Pseudo- 
raphe broad, lanceolate. Striae subtle, about 20 in 10 p. L of v. 
20 p 

Epiphytic on other diatoms, particularly upon Nttischta, 
SunreUa and Synedra Fragtlana construens btnodis (Ehrenb) 
Grun. is sometimes given aB a constricted variety of this form. 
It is distinguished from other Fragilana not only because of its 
epiphytic habit but because it is not found in filaments 
Type locality Scotland. 

Distribution Fresh water. Local Media, Penna. (Coll. T. 
C. Palmer). 
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Illustrations W. Smith, Syn. Brit Diat 2 Suppl pi 6o, f. 375; 
Boyer, Diat Phila., pi io, f 35 

iO Fntnart* mut»bUU (W Smith) Grun Verh Zool -Bot. Get Wien u j6o 18A1 
Oioniidtum mulabtle W Smith, Syn Bnt Diat a 17 1856 

Frustules in long filaments Valves linear, elliptical or lanceolate, 
cuneate or acuminate at the ends Striae short, 6-9 in 10 |x L. 
of v 10 \i or more Quite variable in outline and length 
Type locality England 

Distribution Fresh water Local Media, Penna Richmond, 
Va. 

Illustrations W Smith, Syn. Bnt Diat 2 pi 34, f 290, H L. 
Smith, T. S 692 

17 Fraftllarim undtta W Smith *>yd Britt Diat a 24 1856 

Frustules in filaments, frequently attached by the angles Valves 
oblong-elliptical, with produced ends, frequently constncted in the 
middle or tri undulate Pseudoraphe evident Striae subtle, 17 
in 10 (ii evident on the margin Terminal puncta distinct L of 
V 20-35 l 1 Quite variable in outline Resembles the sporangial 
forms of Fragtlana construens (Ehrenb ) Grun in outline 
Type locality Scotland 

Distribution Fresh water Mays Landing, N J (Coll F J 
Keeley) 

Illustrations W. Smith, Syn Bnt Diat 2 Suppl pi 60, f 377, 
Boyer, Diat Phila , pi 10, f 24, 25, 27, 29, H L Smith, T S 661. 

18 FraAllaria htrrUonil (W Smith) Grun , Verh Zool -Hot Get Wien 12 368 1863 

Odantuhum homsomt W Smith, Syn Brit Dnt 2 18 18^6 

Staurosira hamsontx (W Smith) Clcve, Sv Vet -Akml Hand! (2) 17* 

9 1680 

Frustules in very short filaments or free Valves cruciform, 
with rounded angles Pseudoraphe lanceolate, narrow Striae 
robust, 6 in 10 |i, radiating in the middle, composed of confluent 
puncta, larger at the border L of v 30 n Vanes in outline to 
elliptical or elliptical-lanceolate This form is to be considered as 
doubtfully belonging to the genus 
Type locality • England 

Distribution. Fresh water Generally distributed Abundant in 
Ellcton Lithia' Spnngs, Va. 

Illustrations W. Smith, Syn. Bnt. Diat 2: Suppl , pi. 60, f 373, 
374; Boyer, Diat Phila , pi. 10, f. 31 , H. L Smith, T. S. 380. 

19 FnAttaria a w r aonomm (Grun) 

Fraphria brmstriaia merme norum Grun, in Van Heufck, Syn Diat Belg t 

#f 45 1881 

Frustules in filaments. Valves linear, attenuate-rostrate at the 
ends. Striae short, 18 in 10 (i. L. of v. 40 p. 
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Type locality Salt Lake, Utah 

Distribution Salt water Known only from the type locality. 
Illustrations Van Heurck, Syn Diat. Belg , pi. 45, f. 31. 

to. Pngllarla brtvktrlttt Grun , In Van Heurck Syn Dtat Belg , 157 1885 

Valves lanceolate, slightly rostrate Striae marginal, 13-14 in 
10 (i L. of v. 10-20 [i 
Type locality Belgium 

Distribution Fresh water. Bristol, Conn Weequachick Lake, 

N J 

Illustrations Van Heurck, Syn Diat Belg , pi 45, f 32 , A. 
Schmidt, Atlas, pi 307, f 10-14 

j 8 RHAPIIONEIS Khrenb Her A lead Berlin 74 1844 

Frustules linear, narrow Valves elliptical or lanceolate Striae 
transverse, more or less radiating, moniliform. Pseudoraphe 
usually narrow 

Type species, Rhaphoncis amphtceros Ehrenb 
Valves lanceolate, broad, with produced ends i R amphtceros * 
Valves lanceolate, narrow, with produced 

ends. 2. R belgtca 

Valves constricted in the middle, the seg- 
ments three-Iobed 3. R castracanet 

Valves lanceolate Striae marginal 4. R. margtnulata 

i RhapbonoU amphtcaroi Ehrenb., Bcr Akod Berlin 87 1844 

Dorypkora amphtceros Kilt* , Bac f 74 1844 

Valves lanceolate, broad, with produced ends Striae monili- 
form, radiating, about 6 in 10 (i, the granules in longitudinal lines 
L of v. 35-70 1*. 

Type locality Europe 
Distribution Manne Atlantic Coast 

Illustrations Ehrenb, Mikrogeol , pi 18, f. 82, K(ltz., Bac, 
pi 5, f 10, pi 21, 2, f 1 (?), W Smith, Syn. Brit. Diat 1. pi 24, 
f. 224, Van Heurck, Syn Diat Belg, pi 36, f. 22, 23, Boyer, 
Diat. Phila , pi 10, f 38. 

Rhaphonets amphtceros tetragona Grun , A. Schmidt, Atlas, 
pi. 294, f. 33, 34, from the Indian Ocean, appears to be the same as 
AmphUetras crucifera Kitton, Science Gossip 3. 271, f 283. 1867, 
from the West Indies, in which the outline is quadrate and the 
pseudoraphe is double and cruciform 

* Uuphootla Grun., in Von Heurck, Syn. Diet. Belg., pt 36 * 1881 

Valves lanceolate, narrow, with produced ends. Striae scarcely 
radiating, 6-7 in 10 n, the granules in straight, longitudinal lines. 
L. of v. 70 (i. 
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Type locality Belgium 

Distribution' Manne Atlantic Coast. 

Illustrations Van Heurck, Syn. Diat Belg , pi 36, f 25, 29. 
Rkapkonets belgtca intermedia Grun , in Van Heurck, Syn 
Diat Belg., pi 36, f 30 1881 Valves with more produced ends 

than in type. Striae about 6 in ion Atlantic Coast Boyer, Diat. 
Phila., pi 10, f 41 

3 RliaphoiMU cMtnctiMi Grun , in Van Heurck Syn Diat Bets pi j6 i8Sr 

Rhaphoneu amphiceros castracanet (Grun ) Cleve, Vega-Exp Iaktt 3 409 
1883 

Valves constricted in the middle, the segments three-lobed, 
forming a hexagonal outline, with concave sides, and rounded 
angles Stnae transverse in the middle, arcuate toward the ends, 
momliform, about 7 in 10 p, Pseudoraphe narrow, disappearing 
at the ends. L of v 35 |i In some specimens a branch of the 
pseudoraphe extends to an angle and the form approaches Amphtte- 
tras cructfera Kitton (See under R amphiceros) 

• Type locality Samoa 
Distribution Marine Ormond, Florida. 

Illustrations Van Heurck, Syn Diat Belg , pi 36, f 28, A 
Schmidt, Atlas, pi 294, f 35-37 

4 Rbaphonets nwrftinuJira Cleve & Grun in Cleve Vega-Kxp Iaktt 3 soo 1883 

Valves lanceolate Striae radiate, lineate, about io in lo pt, 
somewhat coarser in the middle, marginal, extending to one-third 
the diameter of the valve Pseudoraphe or axial area hyaline, 
lanceolate L of v. 52 p. Cleve’s form is said to have striae 15 
in 10 p and the length 42 p 
Type locality Labuan 
Distribution Marine Campeche Bay 
Illustrations Cleve, Vega-Exp Iaktt. 3 pi 37, f 57. 

59 TRACHYSPHKNIA P Petit, Fond* Mer 3 >90 1*77 

Frustules rectangular Valves cuneiform or elliptical-lanceolate, 
with rounded ends Striae transverse, momliform, the granules in 
longitudinal rows Pseudoraphe linear, narrow 
Type species, 7 rachysphema australis P. Petit 

i TndwphMia asotnUU P Petit, Fond* Mer 3 190. 1*77 

Not Rhaphonets australis H. L. Smith, Araer Quart. Jour. 1. 
14 1878, which is Trachysphema aucklondtca Grun. 

Characters of th§ genus. Stnae about 6 in 10 p. L of v. 32 1* 
Type locality lie Campbell. 

Distribution. Manne. Shark River, N. J. 
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Illustrations P, Petit, Fonds Mer 3 pi 5, f 19; Jour Roy. Micr 
Soc 1 pi 15, f 19, Boyer, Diat Phila , pi 12, l 13 

60 CYMATOSIRA Cmn , Verb Zool -Bot Go. Wien 12 377 ift6a 

Frustules tumid in the middle in zone view, closely united in 
fasciae Valves lanceolate, punctate Pseudoraphe absent 
Type species, Cymatostra lorenxtana Grun 

1 CrmatMlr* lomutana Gran Vrrh Zool Bot Get Wien in 378 186a 

Valves broadly lanceolate, with produced apices Stnae trans- 
verse, 9-10 in 10 p,, puncta decussate L. of v 25-27 p 
Type locality Adriatic Sea 

Distribution Marine Yucatan. Common Savannah, Ga 
Illustrations' Grun , Verh Zool -Bot Ges Wien 12 pi 4, f 25. 
Van Heurck, Syn Diat Belg , pi. 45, f 42. 

61 D 1 MEROGRAMMA Ralta, in Pritchard, Infutorfa 790 1861 

Frustules quadrangular, adnate in short fasciae or free, con- 
stricted near the ends Valves linear, elliptical or lanceolate, 
transversely striated, the stnae punctate Pseudoraphe usually 
broad or distinct Without central nodule Apices usually 
appeanng smooth 

Type species, Denhcula minor Greg 

Dimer ogramma, Clyphodesmis, and Plagiogramma are connected 
by intermediate forms Ditnerogramma is without a central nodule 
but D mannum and Glyphodesmts vn iltamsontt are related through 
Glyphodesmts tumida Plagiogramma is distinguished from Glypho- 
desmts by the presence of costae but is related through P tessel - 
latum and P paptlto Certain forms of Ditnerogramma are also 
very near Fragdarta and Rhaphonets 
Valves narrow, lanceolate, slightly tumid in 
the middle, tapering at the ends Pseudo- 
raphe narrow 1 D.fuhmm 

Valves rhombic-lanceolate Pseudoraphe lan- 
ceolate 2. D. minus 

Valves rhombic-lanceolate Pseudoraphe in- 
distinct 3 D intermedium 

Valves linear, tumid in the middle Pseudo- 
raphe widened in the middle 4. D. mannum 

Valves linear-elliptical Pseudoraphe bifur- 
. “teat ends, 5. D. furctgerum 

Valves linear, inflated in the middle. Pseudo* 
raphe broad, not widened m the middle. # 6. D . *1 ifiatum 
Valves lanceolate-elliptical, inflated m the 
middle Pseudorapne widened in the mid- 
dle 


7 . D. ventnedtm 
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Valves broadly elliptical. Pseudoraphe nar- 
row, dilated at the ends 8. D surtrella 

Valves elliptical Pseudoraphe broad, con- 
stricted in the middle 9 D. australe 

I fnHum (Greg) Haifa, Pritchard lnfuaorla 790 1861 

DtnHcnia fulva Greg, Trane Roy Soc. Edmb ai 496 1857 

Valves lanceolate, narrow, slightly tumid m the middle, tapering 
at the ends Pseudoraphe narrow expanding at the centre to a 
small, orbicular space Striae moniliform, slightly radiating at the 
ends, 10 in 10 |i L of v 56 pi. 

Type locality Scotland 
Distribution Marine. Campeche Bay 

Illustrations Greg , Trans Roy Soc Edinb 21 pi io, f 38. 

1 DlnMrotnouMi minus (Greg.) Ralfi Pritchard Infusoria, 790 i86t 
Denhcula minor Greg , Trane Roy Soc Edinb , 21 495 1857 

Valves rhombic-lanceolate Pseudoraphe lanceolate. Apices 
smooth Striae radiate, punctate, about 6 in io pi L of v 10-20 pi 
Type locality Scotland. 

Distribution Marine Atlantic Coast 

Illustrations • Greg , Trans Roy Soc Edinb , 21 pi 10, f 35; 
Van Heurck, Syn Diat Belg , pi. 36, f 10, 11 a, Boyer, Diat 
Philadelphia, pi 12, f 12-14. 

3 Dtmsroimmm* Intermedium Boyer Bull Torr Club 47 67 ipao 

Valves rhombic-lanceolate Pseudoraphe indistinct Striae 10 
in 10 pi, moniliform Apices indistinctly punctate L of v 35 pi 
Apparently intermediate between D fulvum and D minus 
Type locality Campeche Bay 

Distribution, Marine Known only from the type locality 
Illustrations Bull Torr Club, 47 pi 2, f 1 1 

4 Dimerogremma marlnum (Greg) Ralfi, Pritchard, Infuaorla. 700 1*61 

Denhcula manna Greg , Trans Roy Soc Edmb 31 496 1837 

Valves linear, tumid in the middle, subconical and rounded at 
the ends Pseudoraphe widened in the middle, disappearing toward 
the apices Striae transverse, slightly radiate at the ends, monili- 
form, about 8 in io pi (acc. to Greg 4) L of v 55-200 pi Variable 
in outline, size and stnation 
Type locality Scotland. 

Distribution Marine. Atlantic Coast, southward. 

Illustrations. Greg, Trans. Roy Soc Edinb, 21. pi 10, f 39, 
Van Heurck, Syn. Diat. Belg., pi 36, f. 9. 

j DbMnsnam fufcl s a n iaa Gnu , Van Heurck, Syn Diat Belg pi. 36. 1881 

Valves, linear-elliptical, with produced and rounded ends. 
* 9 * 
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Stnae transverse, 15 in 10 p, the momltform puncta in longitudinal 
rows Pseudoraphe very narrow, not evident in the middle, bifur- 
cate at each end, showing a dark line of puncta between the forks 
L of v 70 (i Vanes slightly m outline from Van Heurck'a figure 
of a Mediterranean form 

Type locality Mediterranean Sea 
Distribution Marine Campeche Bay. 

Illustrations Van Heurck, Syn Diat Belg , pi 36, f. 8 

6. D 4 m«roftraiiima Inflatum Mann, Contr U S Nat Herb 337 1907 

Valves linear, inflated in the middle, with ends tapenng to a 
rounded process Pseudoraphe broad, not widened in the middle. 
Stnae transverse, momliform, the puncta decreasing in si?e toward 
the middle, about 8 in io (i L of v 86 [l (Mann in part ) 

Type locality Gulf of California 

Distribution Manne Known only from the type locality 
Illustrations Mann, Contr U S Nat Herb , pi 44, f 6 

7 DUuMrotramma rentricotum (JanUch & Rub ) Grun Hedwbria 6 2 tU? 

DenUctlla venlncosa Janiach Sc Rab in Rab , Beitr Alg 1 8 1863 

Valves lanceolate-elliptical, inflated in the middle, with sub- 
conical, obtuse ends Striae transverse, momliform, about 8 m 
io (i. Pseudoraphe widened in the middle, disappearing toward 
the ends L of v 30 p, 

Type locality Honduras 

Distribution Marine Virgin Islands Campeche Bay 

Illustrations Rab Beitr. Alg. 1 pi. 2, f. 11 

A Dtmcroftramm* surtrella (Ehrenb ) Grun. Cleve BIh Sv Vet-Akad Handl s* n 1878 

Zytoceros surtrella Ehrenb , Abh Akad Berlin, pi 4 . f 12 1840? 

Rhaphonets Rhombus Grun , Verh Zool -Bot Ges Wien 12 381 1862 

Valves broadly elliptical or elliptical-lanceolate, rounded at the 
ends Pseudoraphe linear, narrow, dilated at the apices. Striae 
slightly radiating, about 9 in 10 p L of v, 25-60 pi 
Type locality Ostend. 

Distribution Manne. West Indies. 

Illustrations Grun , Verh Zoo! -Bot. Ges Wien 12 pi. 4, f. 36; 
Van Heurck, Syn Diat Belg., pi 36, f 26, 27 A 

0 Dimaroenmma amtrml* (P Petit) 

Dtmeropamna surtrella australts P Petit, Van Heurck, Syn Diat Belg. 
pi. 36 1881 

Rhaphonets fasaolota austrate P Petit, Fonda Mer 3 171. 1877. 

Valves elliptical. Pseudoraphe broad, slightly constricted in the 
middle. Striae radiate at the ends, 7 m 10 pi, coarsely punctate. 
L. of v 28-88 pi 

Type locality. New Zealand. 



Synopsis of North American Dtatomuceae 


'95 


Distribution • Marine Carnbbean Sea Yucatan 

Illustrations P. Petit, Fonda Mer 3. pi 4, f 6, Van Heurck, Syn 
Diat Belg., pi 36, f 27 B , Jour Roy Micr Soc 1 pi 14, f 6 

6a GLYPHODESM IS Grey , Quart Jour Mlrr Sci 10 JJ4 iRAa 

Frustules quadrangular, adnate in short fasciae or free Valves 
lanceolate or elliptical, striated, the striae punctate Pseudoraphe 
distinct Central and terminal nodules 
Type species, Diadesmis wtUtamsontt Greg 
Pseudoraphe widened in the middle to an orbi- 
cular space. 1 G extmta 

Pseudoraphe broad, lanceolate 2. G campechtana 

Pseudoraphe distinct, lanceolate in the middle 3 G tumida 

i dyphodmmU «ilmla Grtv Quart Jour Mlcr Sd 10 ajs iR6a 

Valves elliptical to linear-elliptical, with rounded or subacute 
ends Pseudoraphe distinct, widened in the middle, in larger 
forms, to an orbicular space surrounding a large umbonate pseuao- 
nodule Striae radiate, 4 in 10 pt, interrupted by one or more 
longitudinal lines forming quadrate cells each of which contains 
fine puncta arranged usually in groups of four. Terminal spaces 
elliptical or triangular, hyaline L of v 38-75 p. 

Type locality Nassau, Bahamas 

Distribution Marine Jamaica Virgin Islands Key Biscayne, 
Fla 

Illustrations Grev , Quart Jour. Micr Sci 10 pi 10, f 7-10; 
A. Schmidt, Atlas, pi 210, f 9-18 

a ClypbodwmU campechtana Bo>er Bull Tory Club 47 6* toao 

Valves linear-lanceolate, tumid in the middle and tapering to 
the subacute endB Central pseudonodule distinct, terminal 
spaces ovate. Striae marginal, 12 in 10 11, leaving a broad, lanceo- 
late, hyaline area about one-half the width of the valve L of v. 
30 |i. 

Differs from G, distans in outline. It is not var minor Van 
Heurck. 

Type locality Campeche Bay. 

Distribution Marine Known only from the type locality. 
Illustrations Bull. Torr Club 47. pi. 2, f. 10 

3. Gtyphodmmk tumid* Boyer Bull Torr Club 47 66 igao 

Valves linear, with subacute ends, tumid m the middle Central 
and terminal nodules distinct. Pseudoraphe distinct, expanded 
into a lanceolate space at the centre Striae slightly radiating 
at the ends, moniluorm, 9 in 10 (i. L. of v. 95 p 
Resembles Dmerograntma mannum in outline but differs in 
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possessing a central nodule and finer striation. It differs from 
C. wtlliamsonu (Greg.) Grun in outline and somewhat resembles 
Plagiogramma locsyt Pant , Foss Bac. Ungams, 3: pi 18, f. 266. 
Type locality • Campeche Bay 

Distribution Marine Known only from the type locality. 
Illustrations Bull. Torr Club 47 pi 2, f 2 


63 SYNEDRA Ehrenb Bcr Akad Berlin, 1830 40 iSjo 

Frustules stipitate, single or adnate in small dusters, becoming 
free, or rarely not stipitate, in bundles. Valves elongate, linear or 
linear-lanceolate Pseudoraphe distinct. Costae absent. Striae 
transverse, momliform or punctate, sometimes subtle Chro- 
matophores vary.m number and position. In fresh-water forms 
the enromatophores are in bands, while in the marine species they 
are in numerous rounded discs each containing a pyrenotd. In S. 
ulna, S acus, and S. affints the bands are two, one on each v&lve. 
In the section Ardtstoma the chromatophores are all round or 
oval granules or discs. 

Type species, Bactllana ulna Nitzsch 

Synedra and Fraplana are nearly allied In Synedra the 
frustules are in small clusters attached by stipes to various objects, 
except in certain marine species The length is much greater than 
the width, the pseudoraphe quite distinct and the striae usually 
coarse In Fragtland the frustules are usually in long chains, 
the pseudoraphe is very narrow or indistinct, and the stnae are 
fine Such forms as F. parasttua and F harnsontt are exceptions. 

In the descriptions here given Van Heurck is followed in the 
identification of specimens as it is difficult, if not impossible, to 
determine many of the forms from KUtzing’s figures. 

Van Heurck divides the genus into three sections as follows. 

i. Eusynedra Valves regularly striated, scarcely or not at all 
inflated in the middle and usually without sulci or longitudinal 
lines 

2 Ardtssoma Valves usually with two or more longitudinal 
lines 

Toxanum. Valves inflated in the middle and at the ends. 
Stnae irregular 

t. Eusynbdka 


Stnae reaching the pseudoraphe. 
Valves linear, with parallel sides. 
Ends rostrate. 

Ends inflated 

Ends attenuated 

Ends rostrate and constricted. 


2. S.ulna 

3. 5 . splendent 

4. S, aequahs 

5 S. ampkirhynftyu 
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Ends rounded. 

Ends rostrate, produced. 

Ends slightly rostrate. Pseudonodule 
excentric. 

Ends rounded, inflated. 

Ends constricted and rounded. Valves 
elongated. 

Ends subrostrate 

Ends inflated and styliform 

Ends capitate 

Valves linear, slightly incrassate in the 
middle. Striae subtle. 

Valves linear, slightly widened in the 
middle. Extremely elongated 
Valves lanceolate 

Paeudonodule well-defined, nng-hke 
Pseudonodule excentric Valves ros- 
trate 

Pseudonodule absent or not well de- 
fined 

Valves incised on both sides 
Valves constricted in the middle 
Valves twice curved 
Valves aricular 
Valves slender, capitate. 

Valves very narrow, slightly capitate. 
Valves with obtuse, rounded ends 
Valves narrow, subrostrate or sub- 
capitate 

Valves subrostrate Striae very 
subtle 

Valves tapering to the obtuse ends. 
Valves attenuated to the rounded 
ends 

Valves with produced ends. 

Valves slender, subcapitate. Striae 
subtle. 

Valves inflated at the rounded ends 
Stnae subtle 

Valves very long, tapering, inflated at 
the ends. 

Valves elliptical-lanceolate, slightly 
rostrate. 

Valves davate. 

Stnae marginal. 

Valves tapering to the obtuse ends. 
Valves lanceolate, obtuse. Frustules 
tabulate. •; 


7. 5. obtusa 
10. 5 vttraea 

11 S vauchenae 

17 5 spathultfera 

18 5 chaseana 

19 5 oxyrhynchus 

22 5 longtceps 

23 5 capttata 

25. 5 captllans 
38 5 . Ihalasstotknx 
1 5 . pulchella 

12 S parvula 


13 S tnctsa 

14 S goulardt 

8 5 btcurvata 

15 S acus 

9 S dantca 

16. S deltcaHsstma 
20 S radians 

21. S famtltons 

24 S laevigata 

26 5 gaiUonu 

27 S tnveshens 

28 S hyperborea 

32. S laens 

33 S provtnctalts 

6. S. longtsstmae 

34. S barbatula 
37. S. cuneata 

29 S. affints 
31. 5 tabulate 
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Valves lanceolate, rostrate-capitate 30 5 paroa 

Valves attenuated to the capitate ends 35 S demerarae 

Valves linear-lanceolate, subcapitate. 36 S kamtschahca 

Valves linear-lanceolate, rounded at the 
ends 39 S ntlzscktotdes 

1 SyiMdra pnkhtlU (Ralls) Kilt* Bac 6 * 1844 

Exdarta ptdchella Ralfs, in KUtz , Bac , 68 1844 

Ctenopkora ptdchella Br£b , acc to W Smith, Syn Bnt Diat 1 70 1853 

Frustules linear, narrowed at the ends, in fiabellate clusters. 
Valves lanceolate, with rostrate or slightly capitate ends and a 
well defined nng-like pseudonodule Pseudoraphe distinct. 
Terminal pseudonodules small Transverse striae distinctly 
punctate, 13 in 10 (i. L of v to 120 (t 
Type locality Europe 

Distribution Fresh water Common in streams and ponds 
Illustrations KUtz, Bac, pi 29, f 87, W. Smith, Syn. Bnt. 
Diat 1 pi 11, f 84, A Schmidt, Atlas, pi 300, f 19-31, Boyer, 
Diat Phila , pi 11, f 14-16 

Synedra ptdchella abnormts Macchiati, N Giorn Bot Ital , 264. 
1889 Valves with one end curved like a beak as in 5 hamata 
W Smith Schuylkill River, Philadelphia Boyer, Diat Phila., 

pi 11, f. 17 

Synedra pulchella flexeUa Boyer, Diat Phila ,49 pi 12, f 2. 
1916 Frustule slightly attenuated at the ends, truncate, some- 
what tumid in the middle and flexed Valves lanceolate, with ob- 
tuse or subcapitate ends and two almost imperceptible constric- 
tions at the middle Pseudoraphe distinct Central space some- 
times hyaline Stnae 14-16 in 10 (*. L of v 56 pi With the 
outline of S. famdians Near Philadelphia Common 

2 Synedra ulna (Nitzach) Ehrenb, Inf an 1818 

BactUarta Ulna Nitzsch , Beitr Inf, 99 1817 

Frustules solitary or geminate Valves linear or linear-lanceolate 
with rostrate ends. Pseudoraphe distinct. Stnae 9 in 10 p. 
L of v to 250 |i The stnae are frequently interrupted in the 
middle, leaving a hyaline quadrangular space 
Type locality' Europe. 

Distribution Fresh water Common 

Illustrations: Nitzsch, Beitr. Inf pi. 5 (includes variations), W. 
Smith, Syn. Bnt Diat. 1 : pi 11, f. 90, Pntchard, Infusoria, pi. 10, 
f. 184, Van Heurck, Syn Diat. Belg., pi. 38, f. 7, A. Schmidt, 
Atlas, pis. 301, 302, Boyer, Diat. Philadelphia, pi. 11, f. 4, 7. 
Brun remarks that it "is impossible to find characters sufficiently 
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distinctive” to form species of a number of forms which are usually 
considered as varieties of 5 ulna As, however, there is much 
difference in the outline of these variations the following eleven 
forms are described under the original specific names In all of 
these the striae vary but slightly, the hyaline space may or may not 
be present and the valves are frequently distorted or curved, 
Sporangial forms of S ulna , as seen in actual formation, appear 
with distinctly spathulate ends Not all spathulate forms, how- 
ever, are sporangial See A Schmidt, Atlas, pi. 304, Boyer, Diat 
Philadelphia, pi 11, f i, 5, 6 

3 Symdra aplandan* Kilt* Buc 66 1344, 

Frustules expanded at the truncate ends Valves linear, 
elongate, inflate! at the rounded ends Striae 9 in 10 L of 
v. to 300 \k 

Type loealtty Europe 

Distribution Fresh water Generally distributed Not common 
Illustrations Ktttz , Bac , pi 14, f 16 (not exact); Brun, Diat. 
Alpes, pi 5, f 1, H L Smith, T S 577 The figure in Van 
Heurtk, Syn Diat Belg , pi 38, f 2 , corrected in errata from S . 
longissitna , is not this form 

4 SyMdra aequalls Ktlti Uuc 66 1&44 

Frustules expanded at the truncate ends Valves linear, not 
elongate, with parallel sides and attenuated at the ends Striae 
10-12 (?) in 10 (i L of v to 100 (i 
Type loealtty Europe 

Dtstnbutton Fresh water Generally distributed 
iUustratton Kutz , Bac , pi 14, f 14, Brun, Diat Alpes, pi 5, 
f 2, 3 

5 Synadrn umphyrhynchua Rab Sueww Dint 55 1853 

Frustules not expanded at the ends Valves linear, with parallel 
sides, suddenly constricted to rostrate ends Striae 9-1 1 in 10 p. 
L of v. 100-200 Near the type form of 5 ulna 
Type loealtty Europe. 

Dtslrtbuttojt Fresh water Common. 

Illustrations: Rab , Suessw Diat , pi 4, f. 7; Brun, Diat. Alpes, 
pi. 4, f. 25. Not Van Heurck, Diat. Belg., pi. 38, f. 5. 

6. SriMdra lontMaa W Smith. Syn. Brit Diat.. 1 7 ** iB53 

Valves very long, sometimes curved, gradually tapenng to the 
rounded capitate or inflated ends. Stnae 12 in 10 1* L. of v. to 
55® I** . 

Type loealtty: Ireland. 
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Distribution Freshwater Not common. Enfield, Conn Lake 
Michigan 

Illustrations: W. Smith, Syn Brit. Diat., I. pi. 12, f. 95; Brun, 
Diat Alpes, pi 4, f 21; Van Heurck, Syn. Diat Belg , pi 36, f 
3; H. L. Smith, T S. 564, 565, 

7 flyn+dra obnna W Smith, Syn Brit Diat r 71 1853 

Valves linear, rounded at the ends Striae 10 in 10 (4. L of v. 
100-200 p. 

Type locality England 

Distribution : Fresh water Not uncommon. 

Illustrations. Wj Smith, Syn. Bnt. Diat., 1: pi. 11, f. 92, Van 
Heurck, Syn. Diat Belg , pi. 38, f 6, H L Smith, T S 569 (?). 

8 Synedn bkomt* BJene In Rab. FI Eur it ijo 1864 

Valves twice curved in the middle, constricted toward the capi- 
tate-rostrate, produced ends Striae 8 in 10 ia L of v to 150 ia. 
Type locality Switzerland. 

Distribution Fresh water. Delaware County, Penna. (T. C. 
Palmer) 

Illustrations Meister, Kiesalg Schweiz, pi 6, f 20 

9 Synodra dan lea Km* , Bac , 66. 1844 

Valves slender, narrowly lanceolate, dilated at the subcapitate 
ends Striae 10 in 10 (a L. of v. to 180 (x. 

Type locality. Denmark 

Distribution. Fresh water Generally distributed 
Illustrations Kfltz., Bac., pi 14, f. 13; Van Heurck, Syn Diat 
Belg.pl 38, f 14, a, bjH. L. Smith, T S 549. 

10 flynadra vltraaa KOts Bac 66 . 1844 

Frustules expanded at the ends. Valves linear, narrow, with 

E induced, rostrate, sometimes slightly capitate ends. Striae 10-11 
I 10 (A L of v. to 150 (A 
Type locality : France 

Distribution • Fresh water Not common. Fall Mt., near Bristol, 

Conn Lake Michigan. 

Illustrations. Kilts., Bac., pi 14, f. 17; Van Heurck, Syn. Diat. 
Belg., pi. 38, f. 12. 

11 atrnadra vtodurlM Kflt* , B*c , 63 1844* 

Valves linear, slightly rostrate at the ends. ' Pseudonodule excen- 
tric. Striae 12 in 10 p. ,L. of v. 30-40 p. 

Type locality. Europe. 

Distribution: Fresh water. Mackinaw Is., Lake Huron (Brill*). 
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Illustrations' Katz , Bac , pi. I4 t f. 4; Brun, Diat. Alpes, pi. 5, 
f . 4 ; Van Heurck, Syn Diat. Belg., pi. 40, f 19, A. Schmidt, Atlas, 
pi. 305, f. 18-31. 

ix ftjnaadr* parrot* KOtt , Bac , 64 1844 

Valves lanceolate, with rostrate ends. Pseudonodule broad, 
excentric. Stnae 14-15 in 10 p. L of v. 15-20 |&. 

Type locality Europe. 

Distribution Fresh water Local Near Philadelphia. 
Illustrations KOtz , Bac , pi 14, f 1, a, b; Van Heurck, Syn 
Diat Belg., pi. 40, f. 22; Boyer, Diat. Philadelphia, pi. 12, f, 5, 6. 

>3 Sjrnadr* IncJaa Boyct, Bull Terr Club 471 88 igao 

Valves lanceolate, asymmetrical, undulate or incised on one or 
both margins, with subcapitate ends Paeudoraphe scarcely 
evident Stnae about 18 in 10 1*. L. of v. 20-30 yk This form 
has the outline of Synedra affints var. batleyana H. H Chase 
(Walker & Chase, Some New and Rare Diatoms, 4 pi 2, f 1 1886) 
but the stnae are not marginal It differs from Synedra hyper - 
borea flexuosa Grun , Denks Akad. Wien 48 106, pi 2, f 5, in 
striation and habitat. 

Type locality Nebraska (Coll C J Elmore) 

Distribution Fresh water. Known only from the type locality 
Illustrations Bull Torr Club, 47 pi 2, f 8 

14 Synadra goo itard! Br6b , Clcvc fc Crun Sv Vet Akad Handl (a) 17 1 107 1880 

Valves linear-lanceolate, slightly constricted in the middle, with 
produced, subacute or subcapitate ends Stnae sometimes slightly 
radiate toward the ends, io-ii in io pi Central space broad, 
hyaline Pseudoraphe distinct L of v 25-138 pu 
Type locality Buenos Ayres 

Distribution . Fresh water Local Philadelphia Florida. Porto 
Rico. 

Illustrations’ Cleve & Grun , Sv. Vet. -Akad Handl (2) 17* pi 
6, f. 1 19, A Schmidt, Atlas, pi. 300, f 10-18; Boyer, Diat. Phtla- 
celphia, pi 11, f. 12, 13. 

is mem Kttts , Bac*, 88* 1844* 

Valves lanceolate, acicular, with ends elongate, subcapitate or 
obtuse. Stnae 13-15 in iq pi. Central space more or less evident. 
L. erf v. to 136 p 
Type locality, Europe 

Distribution Fresh water. Generally distnbutQd. 

Illustrations KUtz., Bac., pi. 15, f. 7; Van Heurck, Syn. Diat. 
Belg., pi 39, f. 4; A. 'Schmidt, Atlas, pi. 303, f. 7, Boyer, Diat. 
Philadelphia, pi. n, f. *9, 18. 
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16, g ymd m dtHotlnlna W Smith, Syn BriL Dloi . i 73 1853 

Valves very narrow, lanceolate with slightly capitate ends 
Striae 15 in 10 p L. of v 50-100 p. 

Type locality Ireland 

Distribution Fresh water Generally distributed 
Illustrations W Smith, Syn Bnt Diat , 1 pi 12, f 94, Van 
Heurck, Syn Diat Belg , pi 39, f 7, H L Smith, T S. 551 
Synedra deltcahsstma angustisstma Grun , Van Heurck, Syn. 
Diat. Belg , pi 39, f 10. A longer form than the type 

t7 SjMdra tptthoUfm Gran , Van Heurck, Syn. Diat Belt pi 36 1M1 

Valves linear, slightly inflated at the rounded ends L of v. 
100-150 (i. * 

Type locality Belgium. 

Distribution' Fresh water Rather rare Lake Michigan 
Illustrations Van Heurck, Syn. Diat. Belg , pi. 38, f. 4 

18 S yu t drt ch—tMW B W Tbonuu, in Walker & Chase Some New and Rare Diatom* 4, 
1886 

Valves slender, much elongated, with ends constricted and 
rounded Striae to in io pi. Pseudoraphe distinct L of v. 
50-800 p. 

Type locality Lake Michigan, 

Distribution Fresh water Chicago Plankton, Lake Erie 

(Coll L H Tiffany) 

Illustrations Walker & Chase, Some New and Rare Diatoms, 
pi 2, f 3, m H L Smith, T S 588 

10. fltynodra osyrhynchtu Katz , Bar 66 1844 

Valves linear, with long, subrostrate ends Very near the type 
form of 5 ulna 
Type locality Europe. 

Distribution Fresh water Common. 

Illustrations K(ltz., Bac , pi 14, f 8, Van Heurck, Syn. Diat. 
Belg., pi 39, f. 1, a 

20. Synod** rod tana Kilts. Bnt., 64. (844. 

Valves linear-lanceolate, narrow, .with obtuse, produced ends, 
slightly capitate. Central space usually absent. Striae 14-17 in 
10 |ju Originally named because the frustules, at first adnate 
and tabulate, separate at one end and become radiate, but this 
frequently happens in other species. 

The synonymy is much confused. S. tenera W. Smith, sometimes 
given as synonymous, has finer striae. 

Type locality: Europe. 
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Distribution Fresh water Local. Philadelphia 

Illustrations KUtz , Bac , pi 14, f 7 , Van Heurck, Syn Diat. 
Belg , pi 39, f 11; Bfun, Diat Alpes, pi 5, f 6, H L Smith, T 
S 574, Boyer, Diat Philadelphia, pi 12, f 8 

at SyiMdra ftmtliarU KtiU Bac 68 1844 

Frustules tabellate, slightly attenuate in zone view at the 
truncate ends. Valves narrow, linear-lanceolate, with subacute or 
subcapitate ends Striae subtle, 17-19 in 10 (i L of v 40-80 ^ 
Central space hyaline 

Apparently not distinct from S radians , according to De-Tom, 
and considered by Van Heurck as possibly a variety of 5 rumpens 
KUtz 

Type locality Europe 

Distribution Fresh water Generally distributed 

Illustrations. KUtz , Bac., pi. 15, f. 12, Van Heurck, Syn. Diat 
Belg., pi 40, f. 15, 16; H L Smith, T S 553 

2j SyiMdni looftlccpc Ehrcnb Ber Akad Berlin, 1845 in KUtz Sp Alg 45 1840 

Valves linear, inflated at the ends which are styliform, produced 
Pseudoraphe indistinct Striae 13-14 in 10 p, punctate Central 
space frequently hyaline L of v. to 190 Frustules often 
flexed and, in valve view, sinuous or irregular In its irregular 
outline this form appears to be similar to the supposed sporangial 
frustules of 5 ulna but the striae are finer In a gathering from 
Panama (Coll B F Johnson), a form exactly like 5 longtceps in out- 
line occurs with striae 9-10 in 10 n, while in the same material valves 
slightly constricted in the middle, others with but slight inflations 
at the ends and some irregular as in the case of the valves from 
the Great Lakes, are noticed Normal valves of S ulna are com- 
mon in the deposit 

Type locality Lake Michigan 

Distribution Fresh water Mackinaw, Lake Superior 

Illustrations H L Smith, T. S. 563 

aj qjrttsdr* cap! tut* Ehreub , Po*f Anna! Ptiya., pi 3 f i i»3 6 

Valves linear, inflated at the triangular, capitate, conical, sub- 
acute ends. , Pseudoraphe narrow. Striae 9 in 10 (i, punctate, 
radiating at the ends L. of v to 300 1*. Central space sometimes 
hyaline. Differs from 5 . longtceps in its more robust character and 
in the coarseness of the striae which radiate at the ends 

Type locality • Europe. 

Distribution: Fresh water. Local. St. Paul, Mian. Tully Lake, 
N. Y. Philadelphia. Lake Michigan Fossil in the Miocene and 
peat deposits 
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Illustrations Ehrenb., Mikrogeol., pi. 33, I, f. 22; II, f. 14; f. 16; 
Ktttz., Bac., pi. 14, f 19; W. Smith, Syn Bnt Diat., 1 pi 12, f 93; 
Pritchard, Infusoria, pi. 4, f. 29, Brun, Diat. Alpes, pi. 5, f 8; 
Meister, Kiesalg. Schweiz, pi. 7, f 6, A Schmidt, Atlas, pi 300, 
f 1-9, Boyer, Diat Philadelphia, pi. 11, f 8 

14 SytMdrm tMvfftata Grun , Trans. MIcr Soc Load 16 166 1877 

Frustules linear, slightly attenuated at the ends Valves hnear- 
lanceolate, subacute. Striae very subtle, more than 38 in 10 pi 
L of v. 80-240 pi (Grun.) 

Type locality Honduras 

Distribution Marine Known from the type locality only. 
Illustrations Gran , Trans Micr Soc Lond , 18 pi 193, f 3. 

S5* Syosdra capUlarW Grun , Trans. Micr Soc. Load 18 168 i877 

Valves linear, very narrow, slightly incrasaate in the middle 
Pseudoraphe narrow, distinct Striae transverse, subtle, 19 in 10 pi. 
L of v 225 pi (Grun ) 

7 ype locality Honduras. 

Dtstnbutton. Marine Known from the type locality only. 
Illustrations Grun , Trans Micr Soc Lond., 18 pi 194, f 2. 

96 flyiMdra ftftllJonll (Bory) Ehrenb. Inf , pi 17 1838 

Namcula gaiUontt Bory, Encyl Diet Hist , pi 24 1824? 

Valves narrow, linear-lanceolate, slightly tapering to the obtuse 
ends. Stnae about io in io pi, punctate Pseudoraphe distinct. 
L. of v to 220 pi 
Type locality Europe 

Distribution Marine Atlantic and Pacific Coasts 
Illustrations: Ehrenb., Inf , pi 17, f. 2, KUtz., Bac., pi. 30, f. 42; 
W Smith, Syn. Bnt. Diat., 1 pi. 30, f 265; Pntchard, Infusona, pi. 
12, f. 34; Van Heurck, Syn. Diat Belg , pi 39, f. 18; H. L. Smith, 
T S 557 

Synedra g atllontt minor KUtz , Bac., 68 1844. Stnae 14 in 10 

pu L of v. 50-70 pt, Van Heurck, Syn. Diat Belg., pi. 40, f. 2. 
Bahama Islands. 

17 feoidni InvwtUiM W Smith, Syn Brit. Diat , *t $8. 1856. 

Valves narrow, linear-lanceolate, attenuated toward the founded 
ends, sometimes slightly gomphonemoid. Pseudoraphe distinct. 
Striae coarse, 9-12 in 10 v* punctate. L. of v. 15-940 pi. 

Type locality England 
Distribution: Marine. Newfoundland. 

Illustrations. Grun., Novara-Exp. Bot. i*pj. I : f. 2 ; Van Heurok, 
Syn Diat Belg., pi. 40, f. 3; A. Schmidt, Atlas, pi. 306* f. 19-24, 
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•8 lyntdra hy pfbor— Gran Oenk*. Aknd Wien 48 106 1884. 

Valves linear-lanceolate, with ends more or less produced. 
Pseudoraphe distinct Striae 25-27 in iO|t L of v 25-32 p 
Type locality: Franz Josef Land. 

Distribution' Davis Strait Common 
Illustrations' Grun , Denies Alcad Wien 48 pi 2, f 4 
Synedra hyperborea rostellata Grun. Denks Alcad Wien 48 106 
pi 2, f 6 Valves with more slender, produced ends and longer. 
With the type 

39 Sy ne dra aflBnia KQtx. Bttc 68 [844 

Valves lanceolate, narrow, tapering to the obtuse, sometimes 
slightly capitate ends. Striae marginal, 12-15 > n 10 P Pseudo- 
raphe a broad, lanceolate space L. of v. to 120 p. Two long, 
curved auxospores are formed from one mother cell (Karsten, Diat. 
Kieler Bucht, in Wissenschaftliche Meeresuntersuchungen, 4 24. 
1889) 

Type locality . Europe 

Distribution Marine, brackish, and fresh (?) water Atlantic 
Coast. Very common 

Illustrations. Ktltz , Bac pi. 15, f 6, 1 1 , Janisch & Rab , m 
Rab , Beitr Alg. 1 • pi. 4, f. 6, W Smith, Syn Brit Diat 1 pi 12, 
f. 97, Van Heutck, Syn Diat Belg. pi. 41, f 13, Boyer, Diat. 
Philadelphia, pi 12, f. 3; A. Schmidt, Atlas, pi. 304, f 6-12; H. L. 
Smith, T S. 542. 

Synedra affims delscatula Grun., in Cleve & Grun , Sv Vet.-Akad. 
Handl. II. 17 1 105 pi 6, f. 115. 1880 Van Heurck, Syn. Diat. 
Belg , pi 41, f. 16. Valves slender Striae 12-13 in 10 (*• Whid- 
by Is , Puget Sound 

Synedra affints fasctculala (Ktltz ) Van Heurck, Syn. Diat Belg., 
153. pi 41, f 15. 1881. Synedra fasctculata Ktltz., Bac., 68. 
pi 15, f 5. Valves elliptical-lanceolate. Striae 12-13 m 10 p. 
L of v. 30-70 p. Pacific Coast. 

Synedra affints gracilis Grun , in Van Heurck, Syn Diat. Belg., 
pi. 41, f. 15 B. 1881. Valves slender. Striae 12-14 in 10 p. 
Whidby Is., Puget Sound. 

Synedra affints tenuis Grun., in Van Heurck, Syn Diat Belg., 
pi 41, f. 17 1881. Valves slender, tapering to the ends Striae 

14 in 10 p. Whidby Is., Puget Sound 
The above varieties have intermediate forms. 

jo. i»n l« pans Ktt*., Sp. Ala, 46 . 1140 

Valves lanceolate, with slightly rostrate-capitate ends. Stnae 
marginal, 20 in 10 p. L*of v 25-70 p. 
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Type locality Europe 
Distribution Marine. Jamaica 

Illustrations Van Heurck, Syn. Diat. Belg , pi. 41, f. 23, H L. 
Smith, T S 571 

31 Synedrn tabulate (As ) Kllu. Bac, 68 1844. 

Duxtoma tabxdaium Ag , Conip Crit Diat , 50 1832 

Valves lanceolate, with obtuse ends Striae marginal, very short, 
9-11 in 10 pi L of v to 180 pi Frustules usually occur in broad 
tablets. 

Type locality Denmark 

Distribution Marine Long Island Sound, N Y. 

Illustrations • KUU , Bac , pi 15, f. 10; W Smith, Syn. Bnt. Diat 
1 pi. 12, f. 96, Van Heurck, Syn Diat. Belg , pi 41, f 9 a, Boyer 
Diat Philadelphia, pi 12, f 4 a (as var of S affints) 

3* Synadra lastU Ehrenb Abh Akad Berlin, 137 1843 

Valves slender, linear-lanceolate, gradually attenuate to the 
subcapitate, obtuse ends Pseudorapne indistinct Striae subtle, 
about 25 (?) in iopi L of v 75-190 pi 
Type locality North Sea 

Distribution Marine. Atlantic and Pacific Coasts Cuba. 
Yucatan 

Illustrations Ehrenb , Abh Akad Berlin, 1843 pi 2, 6, f 3, 
Ktlts , Bac , pi 15, f 8, H. L Smith, T S 562. 

33 Synadra provincial!* Grun. Mo Micr Jour iS 166 1877 

Valves lmear-lanceolate, inflated at the rounded ends Pseudo- 
raphe narrow. Striae 30 in 10 pi Terminal nodules distinct. 
L of v 65-no n 

Type locality Mediterranean Sea. 

Distribution Marine St. Thomas (Oestrup) 

Illustrations Grun , Mo Micr. Jour. 18 pi. 193, f. 6, Van Heurck, 
Syn Diat Belg pi 40, f 8. 

34* gy aadr a burbatula Kate, fiic. 68 1844 

Valves elliptical-lanceolate, slightly rostrate at the ends. Pseudo- 
raphe narrow. Stnae 18 in 10 pi. L. of v. 20-25 (*• 

Type locahty North Sea. 

Distribution Marine. St. Croix (Oestrup). 

Illustrations. Ktitz., Bac , pi. 15, f 10, 4; Van Heurck, Syn Diat. 
Belg , pi 40, f 6 

38 By a i dr a dimairM Grun., Van Heurck, Syn. Diat. Belg., pi 41 xlSx 

Valves narrow, lanceolate, gradually attenuated to the capitate 
ends. Stnae marginal, 8 in 10 m not always opposite each ottyer, 
L. of v. 37 pu 
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Type locality Demerara. 

Distribution. Fresh water Chicago water supply. 

Illustrations Van Heurck, Syn Diat. Belg , pi 41, f 26. 

36 typMdn kantecluttca Grim Verb Zool-Bot Get* Wien it 404. 1862 

Valves linear-lanceolate, slightly attenuated to the rounded or 
subcapitate ends Striae 14 in 10 pi, marginal, absent in the middle 
of the valve L of v to 200 pi 
Type locality Kamtschatka. 

Distribution’ Marine Arctic Sea. Greenland Davis Strait. 
Illustrations’ Grun , Verh Zool-Bot Ges Wien, 12.pl 5, f 6, 
H. L. Smith T S 561 

37 Byamtrm cuneota Grun. HedwigU* 6 s 1867 

Sceptroneu cantata Grun , Mo Micr Jour 18 169 1877 

Valves elongate, clavate, cuneate at the apex, obtuse Pseudo- 
raphe none or indistinct Longitudinal furrows near the margin 
indistinct or, sometimes, obsolete. Striae 16 in io pi, subtly punc- 
tate, radiate at the apex m arcuate lines L of v to 320 pi 
This form appears to be the same as Synedra gomphonema 
Jamsch & Rab , in Rab , Beitr Alg 1 13 pi 2, f 6, but the figure 
shows a broad pseudoraphe which is not found in any specimens 
from Honduras examined. It may belong to the genus Pseudo- 
synedra It is not the same as Sceptronets coluber Brun 
Type locality Honduras 
Distribution Marine Coast of Florida 
Illustrations Mo Micr Jour. 18' pi 194, f 3 ; A Schmidt, Atlas, 
pl 305, f 32-34 

38 Sjnwdra thaliitothrti C leve Bih Sv Vct-AJud Handl x u 22 1873 

Thalasstotfmx longtssima Cltvc & Grun, Sv Vct*Akad Handl II 17*: 
108 1880 

Valves linear, much elongated, slightly wider in the middle, with 
rounded ends Stnae about 12 in 10 pi, punctate L. of v 300- 
1350 pi (the longest known diatom) Chromatophores numerous, 
rounded discs 

Type locality North Atlantic Ocean 

Distribution Pelagic. Arctic Sea. Davis Strait Bay of Fundy 
Illustrations Cleve, Bih. Sv. Vet.-Akad Handl 1 pl 4, f 24; 
H. L. Smith, T S 584. 

The frustules are not radiately joined as in Thalasstoihrtx but 
occur in bundles or are solitary. 

9ft. flgnMdra nitxgchlokki Gtua , Vcrh. ZooUBot Gee. Wien, it 403 life 

TkakunotkrixnttucktwUsGrun., Van Heurck, Syn Dut.Belg., pl.43. 1881 

Valves linear-laoceojate, with rounded ends. Puncta marginal. 
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10—12 in 10 (ju L. of v. 20-75 P« Resemhles S. aflinis in outline. 
Frustulea in radiate dusters as in ThalasstoOirix. Grunow suggests 
it be placed under a new genus Thalassumema 
Type locality. North Pacific Ocean. 

Distribution Marine Pacific Coast. 

Illustrations' Grun., Verh. Zool -Bot Ges. Wien, 12 pi 5, f. 18; 
Novara-Exp Bot. 1 pi i, A, f. 7; Van Heurck, Syn Diat Belg., 
pi. 43, f 7-10, H. L Smith, T S 568. 

2 Asdissonia 

Longitudinal hnes two. 

Linear-lanceolate, inflated in the middle 
and at the ends. 

Linear, sigmoid. ’ 

Longitudinal lines three. 

Valves broadly linear, contracted near the 
ends 

Longitudinal lines four. 

Linear, broad, subcapitate 
Linear, attenuated to the rounded ends. 

Longitudinal lines four to six. 

Broad, rounded at the ends 
Longitudinal lines inconspicuous. 

Sub-linear, widened in the middle. 

Longitudinal lines obsolete. 

Linear-lanceolate, slightly widened in the 
middle. 

40. B ft f dt m cryfttftWn* (A* ) KUts , B*c , 60 1B44 

Dtaioma crysialltnum Ag , Syst Alg , 3 1824 

Valves elongate, linear-lanceolate, slightly widened at the rounded 
or sub-truncate ends Pseudoraphe distinct. Longitudinal lines 
obsolete Striae 9-1 1 in 10 p, punctate, slightly radiating near the 
ends, obsolete at the ends. L of v. to 800 p. 

Type locality. Kattegat 
Distribution Marine. Honduras. 

Illustrations Ktitz., Bac. pi. 16, f 1 , W. Smith, Syn Bnt. Diat., 
1 pi. 12, f 101. 

Synedra crystallina bactllans Grun., and Synedra crystalkna 
instgnts Grun , Mo. Mtcr. Jour. 18 167, 1877, pi. 193, f. 10, 12, are 
here united to the type 

41 ByaiSra tripw (Crav ) W Smith, Syn. Srit. Dint, n 14 till 
w , Scot. Crypt. FI , pi. 991 1827. 

(Grev.) Grun , Ckve ft Grun., Sv. Vet -Akad HhndL 
So. 

Valves elongate, linear-lanceolate, inflated in the middle and at 


Extlam fvlpnt G 
Ardutoma fulgent 
II. 17** 108. II 


41 S.fvlgens 
47. 5 . anguinea 

42 S superba 

44. S pukhemma 

45 5 . formosa 

43 5 . robusta 

46 5 bacillus 

40 S crystallina 
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(he rounded ends. Striae 15 in 10 pi, punctate, traversed by an 
indistinct pseudoraphe and two marginal lutes I. of v to 375 pi 
7 ypc locality Scotland 
Distribution Marine Atlautic Coast 

Illustrations. W. Smith, Syn Brit Dial , 1 pi 12, f 103, Van 
Heurck, Syn Diat Belg.pl 43, f 1, 2, H L Smith, T S 556 

4-1 8yti*4r* Auptrlw Kou Hsu , 6t» 1M44 

Ardissoniu superba (Kfltx ) Grun , Cleve & Grun , Sv \et Akiid llmull 
I! I7 1 108 1880, 

Valves broadly hnear t slightly contracted toward the rounded 
ends Striae 10-11 in 10 punctate, traversed by three equi- 
distant, longitudinal lines L of v 160-550 The middle fine 
is somewhat indistinct 

Type locahty Adriatic Sea 

Dtslrtbutton Marine Atlantic f’oast Honduras Colon 
Illustrations KQtz , Bac , pi. 15, f 13, Janisth & Rah , 111 Rub , 
Beitr Alg 1 pi 3, f 2, W Smith, Syn Brit Diat , 1 pi 12, f 
102, H L Smith, T S 578 
The var minor Grun , is here included with the type 

4J Synodra robust* Half* l*ritcbmrd Infusoria 7H0 i8Ar 

A rdusoma robusta (Ralfi) De Notarn Nuovo Giorn ,Hut ltal <)■> 1871 

Valves linear-elliptical, elongate, broad, rounded at the ends 
Striae 8 in to pi, traversed by a distinct pseudoraphe and by two 
mtramarginal and two or four marginal lines L of v to 450 pi. 
Type locahty Corsica. 

Distribution Marine Pacific Ocean 

Illustrations Pritchard, Infusoria, pi 8, f 3, Van Heurck, Syn 
Dial Belg , pi 42, f. 6, 7, H L Smith, T S 575 

44 Sjmndrt potehmlmi Hantsach in Rah Beitr Alg t to i NO j 

Ardtssenta pukkerrtma (Hantzich) Grun , Cleve & Grim , Sv Vet -Akad 
Hand! II 17* 108 1880 

Valves linear, broad, dilated at the subcapitate, rounded or 
subcorneal ends. Striae punctate, radiate at the ends, traversed 
by two longitudinal lines on each side of the pseudoraphe L of 
v to 360 pi 

Type locahty Honduras 

Distribution Marine. West Indies 

Illustrations Hantzsch, in Rah , Beitr Alg i pi 5, f 2. 

43 flytMdr* formoa* Hutu* h, 1 b Rub , Bdtr \J«. i 19 1863 

Ardmomo/ermesa (Huntmh) Grun , Cleve & Grun , Sv Vet -Aluul llaiull 
It 17* lott i8»o 

Valves linear, gradually attenuate to the rounded ends Stnae 
9 in 10 u,' punctate, traversed by two longitudinal tines on each 
side of the pseudoraphe -I* of v. 10310 pi. 
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Type locality Honduras 
Distribution Manne Vera Cru/. 

Illustrations Hantzsch, m Rab , Beitr Alg i pi 5, f 3, Van 
Heurck, Syn Diat Belg., pi 42, f 8 

46 8y»*dTft Imculus Gres Traiu. h\Ur Soc Loud 5 iMT 

SynMrti baculut vor minor (min , Trans Roy Micr Soc , 18 168 1877 

Valves subhnear, slightly widened in the middle and at the ends 
Pseudoraphe scarcely evident Stnae subtly punctate, n-ta in 
10 pi, radiating at the ends longitudinal lines marginal, incon- 
spicuous L of v. to 500 pi 
Type locality Scotland 
Distribution. Manne Honduras 

Illustrations Greg., Trans Micr Soc. Lond ,5 pi. 1, f 54,Grun., 
Mo Micr Jour. 18 pi 194, f 1 

47 Synedra anguiiwc Uojtr, Bull Ton Club 47 ML igjp 

Frustule in zone view sigmoid at the ends Valves linear, 
sigmoid at the slightly tapering, rounded ends Pseudoraphe very 
narrow, somewhat indefinite. Striae 9-10 in 10 pi, punctate, inter- 
rupted by two marginal lines Ends of vatve with radiating lines 
of puncta L of v 315 p, 

Type locality Colon 

Distribution Marine Known only from the type locaht> 
Illustrations Bull. Torr. Club, 47 pi 2, f 1 

3 Toxauum 

Valves tumid in the middle, subcapitate, with 
undulating sides 48 5 undulata 

Valves tumid in the middle, subcapitate, not 
undulating. 49 5 hennedyana 

Valves arcuate, tumid in the middle 50. S. rostrata 

48 Synedrt undutata Bulky, Smith, tomr , 7 1 s i8« 

Toxanum undulatum Hailey, Smith Contr ,7 19 1833 

Synedra undtdani Greg , Tram Micr Soc Lond , 3 41 1895 

Synedra undulata Greg., Tram Roy $oc Edinb , 31 931 1837 

Synedra undota Gran , Mo Micr Jour , 18 167 1877 

Valves elongate, slender, lanceolate, tumid in the middle, sub- 
capitate at the ends, with undulating sides. Pseudoraphe and 
pseudonodules distinct Striae punctate, 10-19 in 10 pt, somewhat 
irregular at the centre L of v. to 450 pi 
Type locality Narragansett Bay. 

Distribution • Manne. Atlantic Coast 
Illustrations: Bailey, Smith. Contr., 1833, 7. pi., f *4, 25; Greg., 
Trans. Micr. Soc. Lond., 3' pi 4, f 23; Trans Roy Soc. Edinb.^sf ; 
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pi. 14, f. 107; Janiach & Rab., in Rab. Beitr Alg., 1 pi. 3, f 1 , Van 
Heurclr, Syn Diat. Belg., pi. 42, f. 2; Grun., Mo. Micr Jour., 
1877, pi. 193, f 8; A. Schmidt, Atlas, pi. 305, f. 4-6 
Bailey, in "Notes on New Species an 1 Localities," Smith Contr , 
7 15 1853, named this form which he discovered, Synedra undulata, 

but, later, changed the name to Toxanum undulatum Gregory, 
without the knowledge of Bailey’s form, found it in the Glenshira 
sand and named it Synedra unduians, later, in the "Diatomaceae 
of the Clyde," naming it Synedra undulata The name must, there- 
fore be referred to Bailey 1 can see no difference between Bailey's 
form and Grunow’s Synedra undosa in which the striae are said to 
be 19 in 10 (i The striae are quite variable A variety occurs in 
San Pedro Bay, Calif , in which the middle of the valve is inflated 
on one side only. L. of v. 350 a* Striae about 13 in 16 p. 

49. fly n a dm Iwnmdytat Greg , Tram, Roy 80c Edinb , 31 533 1857 

Valves elongate, slender, tumid in the middle and subcapitate 
at the ends, with sides not undulating. Pseudoraphe indistinct 
Stnae 12-14 ln 10 irregular in the middle L of v. to more than 
1000 (i. Resembles 5 undulata except m the absence of undula- 
tions 

Type locality • Scotland 

Distribution: Marine. Atlantic Coast, in the stomach of fish 
from the coast rtf South Carolina Abundant at Hawks Park, Fla 
(Coll F J. Keeley) 

Illustrations Greg., Trans. Roy Soc. Edinb 21 pi 14, f. 108; 
Van Heurck, Syn Diat. Belg , pi 43, f. 3, A Schmidt, Atlas, pi. 
305 . f* 

|o Syawtra ratrata (Hantuch) A. Schmidt Atlai. p| 305 

Toxanum rostratum Hantach, in Rab Beitr Alg 1 19 1863 

Valves elongate, arcuate, tumid in the middle and at the ends, 
not undulate. Puncta not in rows, scattered in the middle L. 
of v. to 530 11 

Type locality. West Indies. 

Distribution: Marine. Known from the type locality only. 
Illustrations • Hantnch, in Rab , Beitr Alg , i pi. 5, f. 4; A. 
Schmidt, Atlas, pi. 305, f. 7-9 

Near S. hennedyana from which it is distinguished chiefly by 
its arcuate form. 

Spenes Indeterminate 

■yfl g dn t puoctftt* Orfltr Dwi Bo*. Ark, i # : *0, 1914. 

Valves linear, with rounded ends. Longitudinal lines two, sub- 
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marginal. Striae 16 in io p. Central part o£ valve between the 
longitudinal lines with irregular or scattered puncta L. of v. ?. 
A fragment only observed. 

Type locality St. Croix (Oestr ) 

Distribution Marine Known only from the type locality. 
Illustrations Dansk Bot Ark i' pi I, f 21 

64 MIUDOSYNlDftA Leud Ann Jnrd Bot Bui tent n 31 tloi 

Valves oar-shaped or lanceolate and constricted at each end. 
Pseudoraphe absent or very narrow Striae transverse. 

Type species, Pseudosynedra peragaUt Leud 

i PMvdoij'Dtdrt pencil Leud, Ann. Jnrd Buttons n jt iagg 

Valves oar-shaped, slightly expanded at the lbwer end Striae 
transverse, punctate, 12 m 10 |i The ends of the valves, under 
low powers, appear hyaline but are finely punctate in radiating 
lines Pseudoraphe not evident L. of v about 400 (i. 

Type locality' Java. 

Distribution Marine. Coast of S. Carolina (In stomach of fish). 
Illustrations Leud , Ann Jard Buitenz , 11 pi 5, f 2; Van 
Heurck, Treat. Diat , 320, f 76. 

6 * CAMPVLOSTYLUS Sh*db (M*.) i»4V C.nrr Quart Jour Mkr Scl to Ij> t*d» 

Valves arcuate, clavate, inflated at one or both apices or attenu- 
ate at one apex Pseudoraphe narrow Striae transverse. 

Type species, Campylostylus stnatus Shadb. 

r CuipyloctyUu itrkttw Shadb (Mu) 1840 Grev Quart Jour Mlcr Sd , 10 jjr 1863 

Synedra nomanmana Grev , Quart Jour Mwr, Sci , to 331 1863 

Valves hnear-clavate, or more inflated near one end than the 
other, arcuate, sometimes twisted, attenuate at one end or in- 
flated at both rounded apices. Pseudoraphe narrow, sometimes 
indistinct or excentric Striae 13-15 in 10 it. L of v to 450 p. 
Type locality Honduras (Mahogany logs in London docks). 
Distribution Marine Common in a gathering obtained from 
the stomachs of fish from the coast of S. Carolina 
Illustrations: Grev., Quart Jour Mtcr. Set., 10: pi. 10, f. 1-3; V*n 
Heurck, Treat. Diat , 318, f. 74 

«e ASTWUONUAA HmmII, Mkr fexarn Wrter, to i«jo 

Frustules linefcr, slightly inflated at the ends, arranged in stat- 
shaped clusters which soon break up. Valves linear, unequally 
inflated at the ends. 

Type species, Astenonella fomosa HaasalL 
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Valves linear, unequally inflated at the ends 
A hyaline area at each end 

Valves attenuate at one end, capitate at the 
other. 

Valves unequally inflated at the ends, slightly 
tumid in the middle. 

Valves unequally capitate at each end, tumid in 
the middle 

Valves slightly tumid m the middle and at the 
upper end, constricted near the base and 
crossed by a transverse costa 


1 A formosa 

2 A. ralfstt 

3. A.bleakleyt 

4. A tnflata 


5 A notata 


1 AatoriooeUa for m o — Han , W Smith, Syn Brit Dial. * Si 183ft 

Valves linear, unequally inflated at the ends. Stnae subtle, 
about 17 in 10 (i, crossed by a narrow or indistinct pseudoraphe. 
An ovate, hyaline area at each end L. of v. to too [x 
Type localtty England 

Distribution Freshwater Local Newark, N J Media, Penna. 
(T. C Palmer) Lake Michigan. Cooper’s Creek, N J. Lake Erie. 

Illustrations T. West, Trans Micr Soc Lond ,8 pi 7, f 8 i860, 
Heiberg, ConBp. Diat , pi 6, f. 30 , Van Heurck, Syn Diat Belg , 
pi 51, f 19, 20, Boyer, Diat Philadelphia, pi 12, f. 19-21. 


2 Aatwrionolla ralfoJl W Smith fcyn Brit Diat 2 81 1836 

Frustules slightly wider at one end than the other Valves 
attenuate at one end, rounded, capitate at the other Striae 
subtle L of v. 30 p 
Type locality England. 

Distribution Fresh water. Saco pond, N. H New Jersey 
Illustrations Ralfs, Pritchard, Infusoria, pi. 4, f 18, Van Heurck, 
Syn. Diat Belg., pi 52, f 2, H L Smith, T. S 47 

3 AMtrlomUa Moklayl W Smith Syn Brit Diat a 8a t*s* 

Valves unequally inflated at the ends* slightly tumid in the 
middle. Stnae subtle. L of v to 55 (i. 

Type locality England 

Distribution’ Marine or brackish water St Mary’s River, Ga. 
Savannah rice fields Coast of Barbadoes. 

Illustrations; T. West, Trans Micr. Soc Lond , 8. pi. 7, f. 10. 
i860; Lewis, Proc Acad. Phila., pi. 2, f. 9. 1861; Van Heurck, 
Syn. Diat. Belg pi. 52, f. 1. 

4* AttariomUa tafeta Heiberg, Cooop. DUt 69, 1863 

Valves linear, unequally capitate at each end and tumid m the 
midale Pseudoraphe indistinct. Striae 20-25 in 10 m punctate. 
L. of V. 30 |i. 
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Apparently the same aa A bleahleyt from which it differs in 
habitat 

Type locality: Denmark. 

Distribution: Fresh water. Mays Landing, N. J. 

Illustrations. Heiberg, Consp. Diat., pi. 6, f. 21 , Boyer, Diat. 
Philadelphia, pi. 12, f 22 

I. AMariooiQa nocat* Gnm , Van Heurck, Syn Diat Bdf pL 5 * iS8i 

AtttrumtUa bleahkyt netata Gran., Mo. Mtcr Jour. 18 166 1877 

Valves slightly tumid in the middle and at the upper extremity, 
constricted near the spathulate, dilated base which is c ro ss ed by a 
transverse costa. Striae about 30 (40?) in 10 ft. Frustules linear, 
slightly widened at the base wmch is marked on each side by the 
edge of the transverse costa L. of v. to 105 ft. 

Type locality Honduras 

Distribution' Marine. Coast of Barbados Common. 
Illustrations: Van Heurck, Syn. Diat. Belg , pi 52, f. 3; Grun., 
Mo. Micr. Jour., 18 pi 193, f 2 

67 THALASSIOTHHIX Cteve ft Gran.. Sv Vet-^Uoul. HandL 11 17* io». 1M0. rm. 
Ca*tr . Rep. Voy Chill Bat. l 53 1U6. 

Frustules linear, radiately united by a gelatinous cushion, and, 
after reduplication, united by a triangular isthmus (Castr.). 
Chromatophores numerous, rounded or elliptical discs, each con- 
taining a pyrenoid. 

Type species, Asterionella frauenfddtt Grun. 

t Thtlf Inthrti fttn m fiUU (Gnm,), Cutr Rep Voy Cfatll Bot ai 14. >886. 

Astert+ndla frauenfddit Grun , Verh Zoo\ -Bot Get Wien, 13 140 1863. 

Frustules in cone view linear, narrow. Valves linear, arcuate, 
rounded at one end and attenuate at the other, with a single row 
of elevated pUncta on each border, 7-9 in 10 p L. of v. 50-150 p. 
Type locality: Island of Nicobar 
Distribution • Pelagic. Arctic Sea. 

Illustrations' Grun., Verh Zool.-Bot. Ges. Wien, 13* pi. 14, f. 18; 
Castr Rep Voy. Chall. Bot , 2 ■ pi. 14, f. 7, 8, Van Heurck, Syn. 
Diat. Belg., pi. 37, f 11, 12 

Thalosstotknx frauenfddtt arctua Grun., Van Heurck, Syn. Diat. 
Bdg., pi 37, f. 14. Puncta 7 in 10 p. Arctic Sea. 

Thalassiothnx frauenfddtt tenella Grun , Van Heurck, Syn. Diat. 
Belg., pi. 37, f. 15 Arctic Sea. 

^ Spears Excl u ded 

Thala s siothnx longtsstma Cleve & Grun., is Synedra thglaniothrix 
Cleve. 

Thalassiothnx mtsschtoides Grun., is Synedra nittechioidet CSftn, 
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66. CLAVICULA Pint*, Btitx Fom. he UngirM n 37 1886. 

Valves elongate, linear, inflated at the ends. Surface irregularly 
punctate, with two longitudinal, smooth areas 
Type species, Ckmcula pdymorpha Pant. 

Consists of fossil species with the exception of the following* 

x GtorictUft racena Mercacbk Script* Botanic*, UnlrcrtHmtk PctropoUttn**, Fmc, if 26. 
1902 

Valves narrow, abruptly attenuated toward the inflated apices, 
broader toward the centre. Puncta 6-7 in 10 p, irregularly scattered 
along the median line and at the apices and regularly along the 
margin. L. of v. 209-279 p. (Mereachk.) 

Type locality . Coast of California 

Distribution Marine. British Columbia (Mereachk) 

Illustrations Scripta Botanica, Fasc. 18 pi. 5, f 15 

(c). EUNOTIINAE 

1. Eunolta. Frustules either free, in fasciae or epiphytic. Valves 
arcuate, usually with a terminal nodule. A partial pseudoraphe 
sometimes present near the concave margin 

2. Amphtcampa. Frustules usually solitary Valves denlate 
on both margins 

3. Ceratoneu. Valves arcuate, with a partial excentnc pseudo* 
nodule m the middle of the concave side 

4. Actinclla. Valves arcuate, inflated at one end 

6g KUNOTIA Uhrenb** Abh, Akmd Berlin, 1837 15 i*37 

Frustules rectangular, either united in fasciae, free or epiphytic. 
Valves arcuate, transversely striated, with distinct terminal nodules. 
Pseudoraphe usually absent or very narrow and indistinct. Chro- 
ma tophores laminate, one on each valve extending over the ventral 
connective zone. 

Type species, Eunotw arcus Ehrenb 
Divided into two sections: 

Htmanhdtum. Frustules in fasciae 

Eunotta proper. Frustules free or binately united. 

Himantidium 

Valves arcuate, linear Apices subcapitate, 
recurved. 1. E major 

Valves arcuate or sometimes straight on the 
ventral side, capitate at the ends. 2. E arcus 

Valves arcuate, narrow, with parallel sides 
and slightly capitate, recurved ends. 3. E gracilis 

Valves slightly arcuate, with parallel sales. 

Apices constricted, subcapitate and recurved. 4. E. sxtgua 
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Valves arcuate, with parallel sides and in- 
flated ends. 5 E tauntomensis 

Valves arcuate, with parallel sides and apices 
recurved into dorsal elevations. 6. E Hymanmana 

Valves linear, slightly arcuate, subrostrate 7. E pecttnahs 
Valves convex on the dorsal, straight on the 
ventral side, incised near the ends 8 E venerts 

The genus is well defined by reason of its arcuate valves. Its 
infinite variation in form, size, and stnatton, has led to a great 
number of specific names, many of which, if determined by figures 
in "Mikrogeologie" and in KUtzijig, are difficult, if not impossible, 
to identify In the following descriptions what appear to be the 
essential forms are included, although it would be possible to 
extend the list The species must have been abundant in the 
period immediately following the glacial, comprising a large 
amount of the peat deposits of New England and Canada, and are 
still found living, chiefly in the glacial lakes and ponds 

i Butiotte major (W Smith) Kab W Rur i 7 2 1864 

Himanudium majus W Smith. Syn Bnt that , a 14. 1856 

Valves linear, arcuate, with the apices subcapitate and recurved 
Stnac punctate, 8-12 in xo a Connective zone with puncta 14-16 
in 10 (i L of v to 190 a 
Type locality England 

Distribution Fresh water Generally distributed northward* 
Illustrations W Smith, Syn. Bnt. Diat, 2 pi. 33, f 286, Van 
Heurck, Syn Diat Belg , pi 34, f 14; A Schmidt, Atlas, pi 273, 
f. 35-41 1 Boyer, Diat Philadelphia, pi. 13, f 1, 2. 

9 Btmottm arcus Ehrenb Inf 191 1838 

Valves arcuate, the ventral side sometimes straight, capitate 
at the ends, Striae lineate, 10-12 in 10 |i on the valves, 22 in 10 |i 
on the zone L of v. 30-90 it. 

Type locality North America. 

Distribution. Fresh water. Common, especially id ponds in New 
England. 

Illustrations Ehrenb., Inf , pi. 21, f. 22; Mikrogeol., pi. 16, 1, f, 
24, etc ; W. Smith, Syn. Brit, Diat, 2* pi. 33, f. 283; Van Heurck, 
Syn Diat. Belg., pi. 34, f. 2$ Brun, Diat Alpes, pi. 2, f. 20; A 
Schmidt, Atlas, pi. 274, f. 32-54. 

Eunotia arcus btdens Grun., Van Heurck, Syn. Diat. Belg., pi. 
34, f. 7. , Dorsal side bigibbous. With the type. 
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Eunofta arcus minor Grun., Van Heurck, Syn, Diat. Belg , pL 34, 
f. 3. Valves smaller and more slender. With the type 

3* Ivnotla ftradlla (Ehrtnb) Rub. K1 Bur i 73 1864 

HtmanHdtum (racUts Ehrenb , Abh Akad Berlin, 129 1843 

Not E. gracilis W Smith, Syn Bnt Diat i 16. pi 30, f. 249 
* 853 . 

Valves arcuate, narrow, with parallel sides and slightly capitate, 
recurved apices. Striae 10-12 in 10 p, lineate Connective zone 
with striae about 20 in 10 p. L. of v to 160 p Forms occur 
intermediate between E. major and E. gracilis 
Type locality Europe 

Distribution Fresh water. Common, especially northward. 
Illustrations Ehrenb., Abh. Akad. Berlin, pi. 2, 1, f 9, W. 
Smith, Syn Bnt. Diat., 2 pi. 33, f. 285; A Schmidt, Atlas, pi. 271, 
f. 7, Boyer, Diat Philadelphia, pi. 13, f 3 (?), H L Smith, T. S 
192 

4 Knnotb uitfua (Br*b ) Rub Ft Gut it 73 1864 

Htmanltdtum extguum Br£b , in KQtz , Sp Alg , 8 1849 

Valves slightly arcuate, with parallel sides Apices constncted, 
capitate, recurved Stnae subtle, about 24 in 10 p L of v. 10-1 8 p 
Type locality France 

Distribution Local Ridley Creek, near Philadelphia. 
Illustrations Grun , Verh. Zool -Bot Ges. Wien 12 pi. 3, f. 15; 
Van Heurck, Syn Diat Belg., pi 34, f 1 1 (upper fig ). 

5 lODotta ttuntOfltcMla Huatedt A Schmidt AtUm, pi aoi 1917 

Valves linear, arcuate, with sides parallel and apices inflated, 
rounded or subcuneate Stnae 9-10 in 10 p L of v 125-200 p 
Type locality Taunton, Mass, 

Distribution’ Fresh water Will be found, probably, tn New 
England ponds Fossil in Monmouth, Me , deposit 
Illustrations’ A Schmidt, Atlas, pi 291, f. 1-3 

6 Bvnotta njamuriuti Grun , Van Heurck, Syn* Diat Belg pi 34 1881 

Valves arcuate, with sides parallel or nearly so. Apices capitate, 
constricted and recurved into dorsal elevations. Stnae 14 in 10 p. 
L. of v 40 p Terminal nodules as m E. extgua. Sometimes 
considered a possible vanety of extgua, which, however, has finer 
striae. 

Type locality Belgium. 

Distribution: Fresh water. Local. Near Philadelphia. 
Illustrations: Van Heurck, Syn. Diat. Belg., pi. 34, f. 8 (not 10); 
A. Sdhmidt, Atlas, pi. 274, f. 9-18; Boyer, Diat. Philadelphia, 

pl. 13. f- 32 
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7 Kanotta ptrtinall* (Kilts.) Rsb. FI Bur it 73 iM* 

Htmanlfdtum pectinate Kate , Bac , 39 1844. 

Valves linear, slightly arcuate, attenuated to the aubroetrate 
apices. Striae about io in io pt, punctate, the puncta in longitudinal 
raws; 15 in 10 p on the connective zone. L. of v. to 150 |i The 
fasciae are often a foot or more in length and associated in masses 
of a chocolate color 

This form is probably not Conferva peettnahs Dillw., Brit. Conf. 
pi. 24 

Type locality Europe. 

Dtstnbutton. Fresh water. Common, especially m the cedar 
swamps of New Jersey. 

Illustrations KUtz., Bac , pi. 16, f. 1 1 , W. Smith, Syn. Brit. Diat. 
2: pi. 32, f. 280; Brun, Diat. Alpes, pi. 2, f. 22; A Schmidt, Atlas, 
pi. 271, f 8, 10, 11, 15, 21-28, Boyer, Diat. Philadelphia, pi. 13, 
f 6, 7 

Eunotta pectinahs undulata Ralfs, Van Heurck, Syn. Diat. Belg , 
pi. 33, f 17 Htmantidium undulatum W. Smith, Syn Bnt. Diat., 
2. pi. 33, f. 281. Valves undulate. Boyer, Diat. Philadelphia, 
pi. 13, f. 8, 10 With the type Eunotta peettnahs tmpressa 
Meister, Kiesalg. Schweiz, pi 11, f. 4. (not E tmpressa Ehrenb.) is 
apparently equivalent to one of the varieties of W Smith. Numer- 
ous others might be figured 

Eunotta pecitnolts stneta Rab , Van Heurck, Syn Diat. Belg., 
pi, 33, f. 18. Valves nearly straight With the type Not 
common 

Eunotta pechnalts ventneosa Grun., Van Heurck, Syn Diat. 
Belg., pi. 33, 19 B. Valves tumid in the middle of the ventral 
side Boyer, Diat. Philadelphia, pi. 13, f. 12. With the type. 

Eunotta pecitnolts minor Rab., Van Heurck, Syn Diat. Belg., 
pi. 33, f. 20, 21. Valves 30 p in length. Striae about 12 in 10 pi. 
Common in aquaria. 

Eunotta pecttnalts soletroltt (Ktltx ) Boyer Htmanttdtum sotet- 
roltt Kutz., Bac., 39 1844. pi. 16, f. 9 Eunotta soletroltt 

(Kiltz.) Rab., FI. Eur., 1 74. 1864. Differs from the type form 
in having internal septa arcuate in zone view. As these forma 
occur with the type it is probable that they are the result at a 
different method of reduplication and are not a separate species. 
That they are not sporangia!, however, is indicated in some gather- 
mgs by the pr esen ce of elongated, irregular frustules somewhat 
tumid in the middle in zone view, and which are similar, in many* 
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respects, to sporangia! frustules of Mendum (Boyer, Diat. 
Philadelphia, pi 10, f 3) Meridton also forms internal cells in 
the same manner. Not common. Moorestown, N J (T. C. 
Palmer.) Bran, Diat. Alpes, pi. 2, f 23, Boyer, Diat Philadelphia, 
pi. 13, f 9, Meister, Kiesalg. Schweiz pi. 11, f. 9. 


I. UttOtta TfB fffa (Kflu.) De-Tool Syll Alf. 2 794. 1892 

Hinuntidnm oentnt Kilts., Bsc ,40 1844 

Euncha tneua W Smith in Greg Quart Jour Micr Sc! 2 96 1854 

Valves with convex dorsal and straight ventral margins, slightly 
indeed on the ventral side near the subacute apices. Striae about 
16 in 10 (i. L. of v. 25 p. 

Type locality Lake Tacangua, Trinidad. 

Distribution Fresh water. Not common Richmond, Va. 
(Recent). 

Illustrations Ktttz , Bac , pi. 30, f 7 , Greg , Quart Jour Micr 
Sci., 2. pi. 4, f. 4; Gran, Verh. Zool.-Bot Ges Wien 12 pi. 3, 
f. 17; Van Heurck, Syn Diat. Belg., pi 34, f 35, Boyer, Diat. 
Philadelphia, pi 13, f 30, 31; H L Smith, T S 159 


Eumotu pkopkk 


Valves linear, scarcely arcuate, tumid m the 
middle and at the ends 

Valves convex on the dorsal, nearly straight 
on the ventral side Apices broad, trun- 
cated 

Valves arcuate, linear, with parallel sides. 

Valves arcuate, with obtuse ends. 

Valves arcuate with two dorsal elevations 

Valves arcuate, with three dorsal elevations 

Valves arcuate, with four dorsal elevations 

Valves arcuate on the ventral side, with two 
dorsal elevations. 

Valves arcuate on the dorsal side and tumid 
in the middle of the ventral side. A 
pseudoraphe apparent 

Valves slightly arcuate, with nearly parallel 
sides and capitate, recurved apices, bi- 
dentate at each end of the dorsal margin 

Valves arcuate, with the dorsal margin 
crenulate 

Valves with dorsal margin biundulate and 
ventral margin straight. 

Valves with three dorsal undulations and 
concave ventral margin. 

Valves' arcuate, with several slight dorsal 
elevations. 


9 E formica 


10 E. praerupta 

11 E. parallda 

12 E. monodon 

13 E. dtodon 

14. E. tnodon 

15. E. tetraodon 

16. E gtbbosa 


1 7 E. sleoensontt 


18 E. bactnana 

19. E robusta 

20. E. bidentula 

21. E. tndentula 
22 E. ehrenbergtt 
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Valves convex on the dorsal side, constricted 
at the ends which are curved downward. 

Valves arcuate, with two dorsal elevations 
and concave ventral margin 

Valves with biundulate dorsal and concave 
ventral margin 

Valves arcuate, gibbous in the middle of the 
ventral margin, constricted toward the ends. 

Valves narrow, arcuate, tapering to the ob- 
tuse apices. 

Valves narrow, flexuose. 

Valves linear, arcuate in a semicircle. 

Valves linear, slightly arcuate 


23. E. pentaglyphis 

24. E. sygoion 
23 E camdus 
26 E. luna 

27. E lunans 

28. E flexuosa 
29 E. hemtcyclus 
30. E. btceps 


9 CuooCtt formic* Ehrenb , Mikrogeol pi 4 1854. 

Valves linear, slightly, if at all, arcuate, tumid in the middle 
and at the ends Stnae io in io p. L of v. about 45 p. 

Type locality Blue Hill pond, Me 

Distribution Waltham Pond, Mass Chicago (Thomas & Chase). 
Fossil at Monmouth, Me 

Illustrations Ehrenb., Mikrogeol , pi. 4, 3, f 19, Van Heurck, 
Sun. Diat Belg., pi 34, f. 1, A Schmidt, Atlas PI 271, f 3-5; 

pi 295. ( 4~6 


xo Eunotia pnwnspt* Ehrenb Ber Aka d Berlin, 414 1841 

Valves convex on the dorsal, nearly straight on the ventral side. 
Apices broad, more or less truncated Stnae coarse, 7 in 10 p, 
punctate. L of v about 70 p 
Type locality Europe 

Distribution • Fresh water Common in peat deposits. 
Illustrations Ehrenb , Mikrogeol , pi. 13, f 15; A Schmidt, 
Atlas, pi 273, f. 10-28; Boyer, Diat. Philadelphia, pi. 13, f. 5. 

Eunotia praerupta btdens Gran Cleve & Gran. Sv. Vet-Akad, 
Hand! II. 17 s . 109. 1880 Eunotia btgibba Greg., Quart. Jour. 
Micr. Sci , 2; 95 pi. 4, f 3 1854. Valves as in type but with 

two dorsal undulations. With the type Boyer, Diat. Phila- 
delphia, pi 13, f. 19. 

IX Evftoti* paralM* Ehrenb., Abh Akad. Berlin* 1*6. X84X. 

Valves linear, arcuate, with parallel sides and rounded apices. 
Striae 14-16 in 10 p. L. of v. 30-80 p. 

Type locality: North America. 

Distribution: Fresh water. New England. Ponds in the White 
Mta. 
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illustrations Ehrenb., Mikrogeol , pi. 3, 2, f 11; pi. 4, 3, f. 16; 
A Schmidt, Atlas, pi. 271, f 6 

This form appears to be somewhat indeterminate if all of Ehren- 
berg’s figures are accepted It is given, sometimes, as equivalent 
to E arcus 

Eunotta parallela ventralts Grun., Rab , Beitr , Alg 2 3 1865. 

pi. I, f 3 c Eunotta ventralts Ehrenb , Mikrogeol , pi. 2, 2, f. 25. 
Valves tumid an the ventral side. Central America West Indies. 

ia Kvnott* mooodoti Ehrenb Mfkrogeol pi a 1814 

Valves arcuate, with obtuse apices Ehrenb , Mikrogeol , pi. 
2, 2, f 26, A Schmidt, Atlas, pi 287, f. 1-3, pi. 271, f 13, 14; 
W Smith, Syn Brit Diat , 1 pi 2, f 16? Smith’s figure is said to 
represent £. alptna Ktitz 

13 Sunotlft dktdon Ehrenb Mikrogeol , pi 1 1834 

Valves arcuate, with two dorsal undulations. Ehrenb , Mikro- 
geol , pi 2, 2, f 31, W. Smith, Syn Brit. Diat , 1 pi 2, f 17; A 
Schmidt, Atlas, pi 270, f 14-18 

14 lunotta triodon Ehrenb Mikrogeol, pi 17 1854 

Valves arcuate, with three dorsal undulations Ehrenb , 
Mikrogeol., pi 17, f 29, W Smith, Syn Brit Diat , 1 pi 2, f 18; 
A. Schmidt, Atlas, pi 270, f 19-23, Boyer, Diat Philadelphia, pi 

13. f. 24 

15 Eunotta tatraodon Ehrenb Mikrogeol pi 17 1834 

Valves arcuate, with four dorsal elevations Ehrenb., Mikrogeol , 

? 1 17. f. 30; W. Smith, Syn Brit Diat , I pi 2, f 19; Boyer, Diat 
’hiladelpnia, pi 13, f 25 

The above four species differ only in the number of dorsal 
undulations and are variable in size and stnation All are quite 
common in the New England lakes and ponds A great number 
of figures are given in the "Mikrogeologie ” E dtodon, E triodon, 
and E tetraodon are included by Ralfs in E. robusta 

16 Eunotta glbboaa Grun. Van Heurck, Syn. Diat. Bela . pi 35 

Eunotta didyma tnflala Huatedt, A Schmidt, Atlas, pi 289, f 1, 2 
Valves with two dorsal elevations Ventral margin arcuate 
Apices broad, rounded or somewhat oblique. Striae 12-14 in 10 p. 
The terminal nodules are connected by a narrow peeudoraphe 
L of v. 30 (i 

Type locality. North America. 

Distribution. Fresh water Adirondacks. Not common 
Illustrations • Van Heurck, Syn. Diat. Belg., pi- 35, f. 13 
This form is not Eunotia didyma Grun In the original material 
in H. L. Smith, T. S. 654, from Bengal, variations rep r esented in 
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Gran., in Rab , Beitr. Alg ,2 pi i, f. 2, (1865), under the name 
Eunoha formica Ehrenb., show outlines somewhat similar to E. 
gtbbosa. In Eunoha dtdyma Grun , however, the apices are sub- 
acute and the striae are about 6 in 10 ii~ In £ gibbosa Grun. 
the striae are distinctly punctate and radiate while the pseudo- 
raphe is more or less evident 

17 Kvnotfta mitmmooU Boytr, Bull Torr Club, 471 to. iwo 

Valves with arcuate dorsal margin^ and straight or slightly 
concave ventral margin which is tumid in "the middle. Apices 
broad and rounded. Striae 10-11 in io (i, punctate. A sutural 
line or pseudoraphe extends between the terminal nodules as in 
£ amertcana, E. cleeet, and others L. of v. 88-113 p. 

Typ locality. Pond near Lake Sunapee, N. H. 

Distribution Fresh water. Known only from the type locality. 
Fossil in the Monmouth, Me , deposit 
Illustrations. Bull Torr. Club 47 pi. 2, f 12, 13. 

18. Bunoti* bAdritnt Khrtnb, Mlkroceol pi 16 1854- 

Valves slightly arcuate, with nearly parallel sides, constricted 
at the capitate, recurved apices. The dorsal margin is bidentate, 
a dentation near each end. Striae 16-18 in 10 p. L. of v. 35 yu 
Type locality Sweden. 

Distribution Fresh water. White Mts., N. H Saco Pond, Me. 
Tom’s River, N. J. 

Illustrations Ehrenb., Mikrogeol., pi 16, 1, f 29, 30; Lewis, 
Proc. Acad Phila , pi. 2, f. 18. 1865; A. Schmidt, Atlas, pi. 270, 
f 30, 31 ; Boyer, Diat Philadelphia, pi. 13, f. 18. 

19. Eunoti* robust* Baits, Pritchard, Infusoria, 763 1861 

Valves arcuate, with the dorsal margin crenulate, the crenae 
variable in number to more than twenty, usually from 5-8. Striae 
rather coarse but variable. Apices short, rounded or obtuse. 
L. of v. varies in proportion to the number of crenae. 

E. robusta includes the following forms named as species by 
Ehrenberg: £. pentodon, with five crenae; £. dtadema, with six; 
E. paptlto, six; heptodon, seven, octodon, eight; ennaodon, tune; 
decaodon , ten, hendecaodon, eleven; d u o d ecaodon and serratula, 
Cjrelve; serra, thirteen; pronotu, fourteen, qutnarta, fifteen; 
scalaris, fifteen to seventeen btoctonana, sixteen , icosodon, twenty; 
and polyodon, more than twenty. 

Type locality . North America. 

Distribution' Fresh water. Common northward. 

Illustrations: Ehrenb , Mikrogeol., pis. 2. 17 and 33, many figs.! 






